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(57) Abstract 

Fungicidal compositions containing as the 
active ingredient 3-phenyl-pyrazole derivatives of 
formula (I). wherein XI to X5, which are the 
same or different, are a hydrogen atom, a halogen 
atom or a nitro or allcyi grouping, etc.; Y is a 
halogen atom or a nitro group, etc.; and Z is a 
hydrogen atom or a C(-Zi)Z2 group, phosphoryl, 
etc. Said compositions are useful in agriculture 
for protecting propagative plant stock from fungal 
diseases. 

(57) Abrege* 




(I) 



Compositions fongicides. Elles contien- 
nent comme matiere active des derives 3-phenyl- 
pyrazoles de formule (I) dans laquelle: XI a X5, 
identiques ou differcnts, representent un atome 
d*hydrogene, ou un atome d'halogene, ou un 
groupement nitro ou alkyle..., Y represente un 
atome d'halogene ou un groupe nitro..., et Z 
reprtsente un atome d'hydrogenc ou un groupe 

C(-Zi)Z2> phosphoryle... Utilisation en agriculture pour la protection du matenel vegdtal de multiplication contre les maladies fongiques. 
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Compositions fongicides k base de derives 3-ph£nyl-pyrazoles pour le traitement 
du materiel v£g£tal de multiplication, nouveaux derives 3-ph6nyl-pyrazoles et leurs 
applications fongicides 

5 

La pr£sente invention conceme l'utilisation de d&iv£s 3-ph£nyl-pyrazoles pour la 
protection du materiel v£g£tal de multiplication contre les maladies fongiques, les 
compositions contenant ces d6riv6s ainsi que de nouveaux ddriv^s de cette famille, les 

10 compositions contenant ces demiers et les compositions fongicides les contenant ainsi 
qu'un proc£d6 pour le traitement des v€g6taux avec ces d£riv6s. 

Certains ddrivds 3-ph£nyl-pyrazoles sont d£crits notamment dans les demandes 
publiees EP 0 538 156 et WO 93/22287 pour lew propridt^s intfressantes contre les 
maladies fongiques des parties foliaires des plantes. 

15 Par le terme "materiel v6g6tal de multiplication' 1 , on entend designer toutes les 

parties g^ndratives de la plante qu'on peut utiliser pour la reproduction et la multiplication 
de celle-ci. On peut citer par exemple les graines (semences au sens 6troit) pour les cultures 
autres que la pomme de terre, les racines, les fruits, les tubercules, les bulbes, les rhizomes, 
les parties de plantes ou encore les plantes germles et les jeunes plants, qui doivent etre 

20 transplants apres germination ou aprfes la sortie de terre. Ces jeunes plants peuvent etre 
proteges avant la transplantation par un traitement total ou partiel par immersion. 
Parmi les produits de multiplication convenant pour le proc&te de traitement selon 
Tinvention on pndferera les: 

- graines de dicotyl6dones : pois, concombre, melon, soja, coton, tournesol, colza, haricot, 
25 lin, betterave 

- graines de monocotyl6dones: c£r6ales, mai's, riz 

- ou les tubercules de pomme de terre. 

De preference les graines seront revetues de 0,1 b 500 g de mature active par quintal de 
graine, de pr6f6rence 1 & 400 g par quintal. 
30 De preference, dans le cas des tubercules, celles-ci sont revetues d'une quantite de matiere 
active correspondant au trempage dudit produit dans une composition contenant 0,1 g/l & 
100 g/1 de matiere active. 

L'invention a plus sp&ialement pour objet d'une part des compositions pour le 
35 traitement du materiel de multiplication des plantes contre les maladies fongiques, 
caracteris&s en ce qu'elles contiennent, comme matures actives au moins un d£riv£ 3- 
ph£nylpyrazole de formule I: 
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I 

dans laquelle: 

Xi, X2, X3, X4 et X5, identiques ou diff&ents, sont: 

- un atome d'hydrogene ou d'halogfcne, un groupe hydroxy, mercapto, cyano, 
thiocyanato, nitro, nitroso, amino 6ventuellement substitue par un ou deux 
alkyles ou phenyles, 

- un radical alkyle, hydroxyalkyle, alkoxyalkyle, aminoalkyle,alkylsulfonyl 
alkylthioalkyle alkylsulfinylalkyle, alkylsulfonylalkyle, benzyle, alk6nyle, 
alkynyle, cyanoalkyle, alkoxy, alkenoxy, alkylthio, alkylsulfinyl, 
alkylsulfonyl, formyle, acdtyle, alkyl- ou aIkoxy(thio)carbonyle, mono ou di 
alkylamino(thio)carbonyle, amino(thio)carbonyl, mono- ou 
diarylamino(thio)carbonyle, carboxyle, carboxylate, carbamoyle ou 
benzoyle, 

- un radical ph£nyle, ptenyloxy ou ph£nylthio 

- un radical alkyle- ou alkoxy- ou mono ou di alkylamino- phenyl- sulfenyl 
ou sulfinyle ou sulfonyle, 

- un groupe sulfonique, ses sels, esters et amides derives, 

- un groupe phosphoryle, substitug par deux groupes choisis dans le groupe 
comprenant alkyle, alkoxy, alkylthio et dialkylamino, benzyloxy, ptenyloxy 
ou ph6nyle, 

- un groupe trialkyl- ou alkylptenyle-silyle, 

deux des Xi, X2, X3, X4 et X5 adjacents pouvant 6galement former un pont 
comprenant de 2 k 4 chainons, dont au moins un peut etre remplacS par un un atome 
d'oxygfcne,de soufrc ou d'azote, et qui peut comporter un ou plusieurs atomes ou groupes 
suivants C, O, S, N, 0=0, OS, SO, S02, CH=CH, les carbones de ce pont pouvant 6tre ou 
non substitu6s par au moins un atome d'halogfene et/ou au moins un groupe hydroxy, 
amino, alkyle, alkoxy ,alkylthio, mono ou di alkylamino, alkylsulfmyle ou -sulfonyle ou 
alkoxycarbonyle, la partie alkyle 6tant telle que dSfinie ci-dessous, 
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sous reserve que X\b X5 ne peuvent etre a la fois chacun un atome d'hydrogene; 

Y est un atome d'hydrogfcne, d'halogfcne, un groupe nitro, cyano, hydroxy, 
alkylcarbonyloxy, alkoxycarbonyloxy, aminocarbonyloxy, mercapto, carboxyle, 
carboxylate, formyle, alkyl(thio)carbonyle, arylcarbonyle, alkoxy(thio)carbonyle, 
carbamoyle, aminoalkyle, thiocyanato ou alkyle, alkEnyle, alkynyle, alkoxy ou 
alkylthio, alkylsulfmyle ou -sulfonyle, la partie alkyle de ces radicaux Etant 
Eventuellement mono- ou polyhalogEnEe, un amino Eventuellement substituE par 
un ou deux alkyles ou phEnyles; phEnyle, phEnoxy, phEnylthio, arylsulfinyle ou - 
sulfonyle, 

Y et XI ou X5 pouvant Egalement former un pont comprenant de 1 k 3 chainons, 
qui peut comporter un ou plusieurs atomes ou groupes suivants C, O, S, N, C=0, C=S, SO, 
S02, CH=CH, les carbones de ce pont pouvant etre ou non substituEs par au moins un 
atome d'halogene et/ou au moins un groupe hydroxy, alkoxy, alkylthio, mono ou di 
alkylamino, alkylsulfmyle ou -sulfonyle, la partie alkyle Start telle que dEfinie ci-dessous, 



Zest: 

. un atome d hydrogene, d'halogfcne, un groupe cyano, nitro, 
hydroxy ou 

-un alkyle, haloalkyl, hydroxyalkyl, formyloxylalkyle, alkyl- ou 
aryl(thio)carbonyloxyalkyle, alkoxy(thio)carbonyloxyalkyle, 
amino(thio)carbonyloxyalkyle, mono ou dialkylamino(thio)- 
carbonyloxyalkyle, cycloalkyl ou cycloalkyl -alkyl, la partie cycloalkyl 
pouvant etre substitute par le groupe GR4 , dEfini ci-apres, 

- alkoxy Eventuellement substituE par un hydroxy, un alkoxy, 
un alkylthio, alkylsulfmyle ou -sulfonyle , 

-un phEnyloxy ou phEnylthio, phenylsulfinyle ou -sulfonyle 

- un amino Eventuellement substituE par un ou deux alkyles 

- alkenyl ou alkynyl, chacun contenant de 3 i 7 atomes de 
carbone, Eventuellement subtituE 

- phenyl ou Het, Eventuellement subtituE 

- un groupe de formule C(=Zi)Z2 dans lequel: 

- Zj est un atome d'oxygEne ou de soufre ou un groupe 
alkylamino ou alkylimino ou arylamino ou arylimino et 

- Z2 est: 

- un atome d'hydrogEne, d'halogEne, un groupe 
hydroxy, mercapto, cyano, amino, 

- alkyl, alkoxy, haloalkoxy, alkylthio, 
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- alkynyl ou alkynyl ou alk^nyloxy, chacun 
contenant de 3 k 7 atomes de carbone, 

- ph6nyle, phlnylalkyl, phSnoxy, ph^nalkyloxy, 
-Het ou Het- alkyl, 

-ph6nylalk£nyl ou ph^nylalkynyl; Het-alkenyl 
ou Het-alkynyl 

- mono ou di alkylamino, un radical mono- ou 
diph£nyl-amino, ou alkyl- ou arylsulfonylamino, 



- un groupe phosphoryle substitud par deux radicaux choisis 
parmi le groupe comprenant alkyle, alkoxy, alkylthio, dialkylamino, 
cycloalkyl ou cycloalkyl 

- alkyl, alk6nyl ou alkynyl, phenyl, pbtnylalkyl, Het ou Het-alkyl, phenyl 
ou Het, 6ventuellement subtituls; 

- ou un groupe S(=Zi)(=Z3)Z2, dans lequel Z\ et Z2 ont les memes 
significations que ci-dessus et Z3 a les memes significations que sans etre 

forcdment 6gal hZ\, 



ainsi que les formes tautomeres de formule I bis, lorsque Z est un atome d'hydrogene ou 



ainsi que les sels d'hydracide ou d'acide perchlorique ou nitrique ou sulfurique ou 
d'acides alkyl- ou ph£nyl(6ventuellement substituS) sulfoniques des d£riv£s deformules I 
ou I bis et leurs complexes m&alliques, et leurs N-oxydes, 

6tant entendu que dans unites les significations ci-dessus, 





Ibis 
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- la partie hydrocarbon^ lineaire de ces groupes peut comprendre de 1 k 7 
atomes de carbone et etre 6ventuellement halog£n£e (de 1 i 8 atomes 
d'halog&ne), 

- la partie cycloalkyle de ces groupes peut comprendre de 3 k 7 atomes 
5 de carbone et etre £ventuellement substituS par au moins un substituant 

choisi dans le groupe GR4 d6fmi ci-dessous, 

- la partie ph6nyle d6signe le noyau ph&iyle 6ventuellement substitu6 par 
1 k 5 substituants choisis dans le groupe comprcnant un atome d'halogfcne, 
un alkyle ou alkoxy de 1 k 3atomes de carbone et nitro, 

l0 - Het est un radical h£t6rocyclique, mono ou bicyclique, contenant de 5 k 10 

atomes, dont Ik 4 sont des hdtfroatomes (oxygene, soufre, azote, 
phosphorc);. 

-le groupe GR4 comprend : 

- un atome d'halogfcne, ou un groupe cyano, nitro, mono ou 
15 dialkylamino, 

- un alkyl, alkoxy, alkylsulftnyl, alkylsulfonyl, alkycarbonyl, 
alkylthiocarbonyl, alkoxycarbonyl, alkoxythiocarbonyl, mono- ou 
dialkykaminocarbonyl ou mono- ou dialkykaminothiocarbonyl, mono ou 
dialkylaminosulfonyl, (la partie alkyl de tous ces substituants contenant de 1 

20 ^ 4 atomes de carbone et pouvant etre substitute par 1 k 9 atomes 

d'halogfene), 

De preference, dans la formule I Y est un atome de chlore ou de brome. 

D autres d£riv£s pr*fer£s sont tels que, dans la formule I, Z est un atome 
25 d'hydrogfcne ou un groupe C(=Zi)Z 2 , dans lequel Zi est un atome d'oxygene ou de soufre. 

D'autres d6riv6s pr€fer6s sont tels que, dans la formule I, X\^2 et X4 sont un 
atome d'hydrogfene ou d'halogfcne ou un groupe nitro, amino ou alkyle, tventuellement 
halogSne, de 1 k 4 atomes de carbone. 

D'autres d£riv& prfferfc sont tels que, dans la formule I, X3 est un atome 

30 d'hydrogene ou de fluor. 

Dautres d£riv£s prfferts sont tels que, dans la formule I, XI et/ou X 5 sont un 

atome d'hydrogfene, . 

D'autres dfrivds prfferfs sont tels que ,dans la formule I, deux substituants 
adjacents choisis parmi X lf X 2 , X 3> X4 et X 5 forment un pont comprenant 3 ou 4 
35 chalnons, en particulier un pont mfchylfcnedioxy *ventuellement halog£n<5 et de preference 
fluorl 

Des derives particulifcrement pn<fei*s sont tels que respectivement dans la formule 
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a) Xj, X3 et X5 sont un atome d'hydrogene et X2, X4 sont chacun un atome de 
chlore 

b) Xj est un nitro, X2, X4 sont chacun un atome de chlore X3 est un atome de 
fluor et X5 est un atome d'hydrogfene c) X\ est un atome de fluor, X2, X4 

5 sont chacun un atome de chlore X3 est un atome de fluor, X3 et X5 sont un atome 
d'hydrogfene 

Certains de ces derives sont nouveaux et tels que dans la formule I : 
Y est un atome de chlore et Z est un atome d'hydrogfcne, 

Xi est un atome d'hydrogfcne ou d'halogfene ou un groupe nitro, amino ou m&hyle 
10 X2 est un atome d'halogfcne ou un groupe nitro, amino ou m6thyle, 

X3est un atome d'hydrogfcne ou d'halogfcne 

X4 est un atome d'halogfene ou un groupe amino nitro, ou m6thyle, 

X5 est un atome d'hydrogene ou d'halogene 
Des derives nouveaux pr£fer6s sont tels que dans la formule I: 
15 Y , Z , Xj et X4 sont comme d&rrits ci-dessus, 

X2 est un atome de chlore ou de brome, 

X3 et X5, identiques ou diffdrents, sont chacun un atome d'hydrogfcne ou de fluor. 

Les d£riv6s selon l'invention peuvent etre prepares selon des procddds en soi 
20 connus tels que decrits dans les demandes publides EP 0 538 156 et WO 93/22287. 

Les exemples suivants illustrent respectivement la preparation de d6riv6s 
nouveaux, leurs caractdristiques physico-chimiques(les structures ont 6te v£rifiees par 
analyse RMN), leurs propri&es fongicides en traitement sur les maladies foliaires ainsi 
que les propri6t6s fongicides en traitement de semences de l'ensemble des derives selon 
25 Tinvention. 



Temple 1 ; Acides benzoioues. 

a) Acide 2,3-dichloro 5-nitro benzoique. 

A une solution refroidie k 5°C de 100 g (0,52 mol) d'acide 2,3-dichlorobenzoique 
30 dissous dans 1000 ml d'acide sulfurique concentre, sont ajout^s par portions 58 g (0,57 
mol) de nitrate de potassium. Aprfcs 1 heure, le milieu r6actionnel est versd dans 8 1 de 
glace, filtr6 sur verre frittd puis s6ch6 (rendement 63%; analyse). 

b) Acide 3-chloro 4-fluoro 5-bromo benzoique. 

Sous atmosphere d'argon, 10 g (0, 0265 mole) d'acide 3.5-dibromo 4-fluoro 
35 benzoique sont dissous dans 200 ml de THF sec. 37 ml de n-BuLi 1,6 M en solution dans Y 
hexane sont coul6s, goutte k goutte, * -70°C Au bout d' une heure d* agitation, 25,1 g 
(0,106 mole) d' hexachloro&hane en solution dans 20 ml de THF sec sont additionnds. 
Aprfes 2 heures a -70°C, la temperature du milieu est ramenfe progressivement a 1' 
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ambiante. Le melange reactionnel est hydrolyse avec 50 ml d' eau puis extrait a 1' £ther. La 
phase aqueuse est acidifiee par addition d' HC1 IN puis extraite a 1* 6ther.- La phase 
organique est sechee sur sulfate de magnesium, concentree sous pression r6duite. Le solide 
est recristallisl dans un melange heptane/lther pour donner 1,2 g d' acide 3-chloro 4-fluoro 
5 5-bromo benzoi'que (rendement: 18 %; point de fusion: 1B4°C). 

c) Acide 3-bromo 4-fluoro 5-bromo benzoi'que. 

On dissout 60,8 g de soude en pastilles dans 500 ml d' eau. 26 ml de brome sont 
additionnes en maintenant la temperature du milieu reactionnel infeiieure a + 10 °C. 50,0 g 
(0,169 mole) de 3-bromo 4-fluoro 5-bromo acetophenone en solution dans 50 ml de 

10 dioxanne sont coules en maintenant la temperature du milieu reactionnel infeneure a 

+ 10°C. La temperature du m61ange reactionnel est ramenee a 1' ambiante en controlant 1' 
exothermicite' de facon a ne pas depasser +35°C. L" agitation est poursuivie 1,5 beure a 
I'ambiante. La phase aqueuse est extraite a 1' 6ther, acidifie a pH 1 environ avec HC1 IN, 
reextraite a 1* ether. La phase organique est sechee sur sulfate de magnesium, concentree 

15 sous vide. Le solide est triture dans Y heptane pour donner 47,5 g d' acide 3-bromo 4-fluoro 
5-bromo benzoi'que (rendement: 74 %; point de fusion: 201 °C). 

d) Acide 3,5-dichloro 2,4,6-trifluorobenzoique. 

Sous atmosphere d' argon et a -70°C, 57 ml d' une solution 1,6 M de n-BuLi dans 1* 
hexane sont ajoutes, au goutte a goutte, a une solution de 10,4 g (0,090 mole) de TMEDA 

20 dans 40 ml de THF sec. A -70°C, 15,0 g (0,075 mole) de 3,5-dichloro 2,4,6- 
trifluorobenzene dans 10 ml de THF sec sont additionnes au goutte a goutte. Apres 1 heure 
d' agitation a -70 °C, le melange reactionnel est vers6 sur du dioxyde de carbone solide 
dans 100 ml de THF sec. Le milieu reactionnel est agite en laissant remonter 
progressivement la temperature a I'ambiante, puis hydrolyse a 1' eau, extrait a 1' ether. La 

25 phase aqueuse est acidifiee avec HC1 IN, extraite a 1' ether. La phase organique est sechee 
sur sulfate de magnesium, concentree sous vide. Le solide est recristallise' dans un melange 
heptane/ether (rendement: 54 %; point de fusion 136°C). 

e) Acide 3,5-dichloro 2,4-difluorobenzoi'que. 

Sous atmosphere d' argon et a -50 °C, 90 ml d' une solution 1,6 M de n-BuLi dans 1' 
30 hexane sont ajoute*. au goutte a goutte, a une solution de 14,3 g (0,090 mole) de 
diisopropylamine dans 100 ml de THF sec. Apres une demi-heure a -50 °C, 20,0 g (0,109 
mole) de 3,5-dichloro 2,4-difluorobenzene dans 70 ml de THF sec sont additionncJs au 
goutte a goutte. Le milieu reactionnel est agite 1 heure a -70 °C, verse sur du dioxyde de 
carbone solide dans 100 ml de THF sec. Apres retour a temperature ambiante, le melange 
35 reactionnel est hydrolyse a 1* eau, extrait a 1' ether. La phase aqueuse est acidifiee avec HC1 
IN, extraite a 1' ether. La phase organique est sechee sur sulfate de magnesium, concentree 
sous vide. Le solide est recristallise dans un melange heptane/ether (rendement: 37 %; 
point de fusion: 177 °Q. 
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f) Acide 3,5-dichloro-2,6-difluorobenzoique. 

On dissout 9,5 g (0,06 mole) d'acide 2,6-difluorobenzoique et 7,8 ml de chlorure 
d'oxalyle (0,09 mole) dans 50 ml de l,2-dichloro£thane. On ajoute 5 gouttes de DMF et 
1 'ensemble est agite 1 heure a temperature ambiante. On ajoute 24 g (0,18 mole) de 

5 chlorure d'aluminium et le milieu est porte a 60-70 °C. Apres passage d'un courant de 
chlore pendant 5 heures, en maintenant la temperature du miUeu reactionnel entre 60 et 70 
°C, l'ensemble est verse' dans 100 ml d'HCl IN. Le precipite est recup£r6 par filtration, 
lave a l'eau, secbi sous pression riduite pour donner 13 g d'un solide creme (Rendement : 
95,6 %; RMN lH & 13 C). 

10 En operant comme prec6demment mais avec les reactifs appropries on a prepaid les 

acides suivants: 

- 1' acide 3-fluoro 5-bromobenzoique (Rendement : 78 %; point de fusion: 
144°Q; 

- 1'acide 2-nitro ,3-chloro 5-methylbenzoique (Rendement : 83 %; point de fusion: 
15 226°C); 

- 1' acide 3-fluoro 5-methoxybenzoi'que (Rendement : 90 %; point de fusion: 
121°C) 

Fxemple 2: Ac6toph6nones. 
20 (cf EXEMPLE 4 D de la demande WO 93/22287) 

Les acetoph6nones sont obtenues a partir des acides benzoi'ques precddemment 
obtenus selon le mode operatoire suivant: 

a) Chlorure de 1'acide 2,3-dibromo-5-m6thyl benzoique. 

2,1 g (0,00714 mole) d'acide 2,3-dibromo-5-m6thyl benzoique en solution dans 20 ml de 
25 1,2-dichloroethane sont trait6s par l'addition de 0,78 ml (0,107 mole) de chlorure de 
thionyle en solution dans 5 ml de l,2-dichloro6thane. Le melange ainsi obtenu est agite a 
60°C pendant environ 5 heures puis concentre sous vide pour conduire a I'obtention d'une 
huile: chlorure de 1'acide 2,3 dibromo-5-methyl benzoique. 

b) (2,3-dibromo-5-methylphenyl) ethanone 

30 On porte a reflux 30 ml dither pendant 3 heures un melange de 0,87g (0,0076 mole) 
d'ethylate de magnesium et 1,17 ml (0,0076 mole) de malonate d'etbyle. On ajoute ensuite 
a cette solution h6t6rogene 2g ( 0,0064 mole ) de chlorure d'acide obtenu prec&iemment 
dilui dans 5 ml d'ether. Le milieu reactionnel est ensuite agite a reflux pendant 3 heures. 
Apres refroidissement, 10 ml d'une solution dUu6e d'acide sulfurique sont ajoutes au 

35 milieu reactionnel qui est ensuite extrait a Tether et lav6 a l'eau. Apres sechage sur MgS04 
et evaporation du solvant on obtient une huile directement engagde dans retape de 
decarboxylation: dilution dans un melange de 5 ml d'acide acetique, 5 ml d'eau et 1 ml 
d'acide sulfurique concentre puis chauffage a 70 °C pendant environ 2 heures. Le milieu 
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rdactionnel est ensuite extrait k I'acState d'&hyle et neutralise par une solution aqueuse de 
soude. Apres sechage sur MgS04 et Evaporation du solvant on obtient une huile: (2,3- 
dibromo-5-methylph£nyI) gthanone. 

De la meme manifere que ci-dessus sont obtenues les ac&oph£nones suivantes (cf 

5 tableau ci-dessous), & partir des acides benzoiques substituEs de fa?on appropri6e: 

X4 




XI 

O 



Xl,X7,X^.X4,X5. 


Rdt(%). 


F (°C) ou Analyse. 


H, Br, F, CI. H. 


50 


Analyse. 


F.C1.F.C1.F. 


58 


Analyse. 


F, a, F, a. H. 


63 


48.5 


Me. CI, F, CI, H. 


13 


62 


CI. CI, H, N02.H. 


87 


Analyse. 


Me. NO?. H.F. H. 


89 


50 


FiC.Cl.H, H.H. 


42 


RMN 


CI, OCFv H, Br, H. 


61 


RMN 


Cl.OCFi. H.NO?, H. 


82 


RMN 


Br, OCFi, H.NCb, H. 


89 


RMN 


F. Br.F.Cl, H. 


50 


RMN 


F, Me, F. CI, H. 


10 


RMN 


F. CI, H.F.H. 


46 


RMN 


H. F. H. Br. H. 


54 


73 


I NO?, CI, H. Me, H. 


70 


130 


H. F. H. OMe, H. 


68 


66 


H. CI. H. Me, H. 


52 


RMN 



10 

B ) pi fpratinn de la H S-dichlor n p h f pY" ^hanone a nartir df- 3,5-dichloroanUine (cf 
P 3 fmr fr4F^1ademande WO 93/2228); 
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On ajoute 300 ml d'eau et 70 ml d'acide chlorydrique concentre a 48,6 g (0,30 mole) 
de 3,5-dichloroaniline. 30 minutes apres, on eoule au goutte a goutte 27,5 g (0,40 mole) de 
nitrite de sodium dans 32 ml d'eau en maintenant la temperature entre 0° et 5°C. Au 
melange reactionnel filtre est ajoute 16,2 g (0,2 mole) d' ac&ate de sodium. Cette solution 
5 est coulee au goutte a goutte sur une solution de 28,5 g (0,48 mole) d'acdtaldoxime, de 25, 
0 g (0,10 mole) de sulfate de cuivre pentahydrate, de 20,5 g (0,018 mole) de sulfite de 
sodium anhydre et de 121 g (1,50 mole) d'acetate de sodium dans 250 ml d'eau maintenu a 
15°C. Apres lh d'agitation, le milieu est acidifie par addition d'acide chlorhydrique 
concentre. Apres entrainement a la vapeur et chromatographie du produit brut sur colonne 
10 de silice (heptane 90, acetate d'ethyle 10), on recupere 16,6 g (30%) de (3,5- 
dichlorophenyl) 6thanone, sous forme d'un liquide incolore . 

En operant comme ci-dessus, a partir de la 3-bromo-5-trifluoromethylaniline, on 
obtient la (3-bromo-5-trifluoromethylphenyl) ethanone (rendement: 35%; RMN). 
b) a partir de 4-acetyl-2,6-dichloroaniline : 
15 On recristallise 814 g (4 moles) de 4-acetyl-2,6-dicWoroaniline, preparee selon le 

brevet DD 273,435 du 15-11-1989, dans un melange de 1200 ml d'acide chlorhydrique 
concentre et de 5200 ml d'acide acetique concentre. Apres refroidissemnt a 0°C, on coule 
en filet une solution de 290 g (4,2 moles) de nitrite de sodium dans 770 ml d'eau. Apres 
2h30 a cette temperature, la solution est coulee sur une solution a 5°C de 2200 ml d'acide 
20 hypophosphoreux a 50% dans l'eau. A la fin de la coulee, on laisse remonter a temperature 
ambiante puis on ajoute 10 1 d'eau et on extrait la phase aqueuse par du dichloromethane. 
Apres sechage de la phase organique decantee, concentration et distillation du brut, on 
obtient 591 g (rendement 78%, point d'ebullition: 91-95°C sous 1mm Hg) de (3,5- 
dichloro)phenyl ethanone sous forme d'un liquide jaune clair . 
25 En operant comme ci-dessus a partir de 4-acetyl-6-bromo-2-chloroanUine, on obuent 89% 
de (3-bromo-5-chloro)phenyl ethanoneRMN). 

En operant comme precedemment a partir de la 3,4,5-trichloroaniline, on a obtenu 
la (3,4,5-trichlorophenyl)-ethanone (rendement:20%; F: 75 °C). 



30 Fxftmple 3: 2-fhlnrnapAnphlnones 

(preparation de chloracetophenone par chloracetylation (Friedel-Crafts) de la 2-chloro-l- 
(2-chloro-4-fluoro-5-methylphenyl) ethanone ( Exemple 4 1 de la demande WO 93/22287 
WO 93 / 22287) 

On coule goutte a goutte 14,1 g (0,125 mole) de chlorure de monochloracetyle dans 
35 une suspension de 16,66 g (0,125 mole) de chlorure d'aluminium anhydre dans 100 ml de 
1,2-dichlorethane sec maintenue a la temperature de -5°C par un bain glace-acetone. 
On coule ensuite goutte a goutte 14.46 g (0,1 mole) de 4-chloro-2-fluorotoluene a la meme 
temperature dans la solution obtenue. Le mdlange reactionnel est agite pendant 1 heure a - 
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5°C puis laissE au repos pendant une nuit, enfin porte a 60°C jusqu'a fin de degagement 
gazeux. Apres refroidissement par un bain de glace, on coule goutte a goutte une solution 
de 5 ml d'acide chlorhydrique concent^ dans 100 ml d'eau. Apres decantation la phase 
organique est lavee successivement par 50 ml d'eau, 50 ml de solution saturee de NaHC03 
5 et 50 ml d'eau puis sEchee sur sulfate de magnesium anhydre. Aprfcs evaporation du 
solvant, on obtient 22,3 g d'huile jaune pale de 2-chloro-l-(2-chloro-4-fluoro-5- 
mfthylphenyl) ithanone, qui cristallise au refroidissement (point de fusion: 32°C; 
rendement: 100%). 

De meme on a obtenu la 2-cworo-l-(3-m6toyl-4-fluoro-5-meUylphenyl) ethanone (point 
10 de fusion 86°C, rendement 87%)( FG 993) et la 2-cMoro- l-(2-fluoro-3-chloro-4-fluoro-5- 
chloro phenyl) Ethanone (analyse RMN, rendement 75%). 

Fvpinplft 4: 3-hromo -4-fluoro-5-bproo arfrnphtSnone 

On charge 133,5 g (1,00 mole) de chlorure d'aluminium dans 400 ml de 1,2- 
15 dichloroethane. L'ensemble est refroidi a + 10°C et on ajoute 13,81 g (0,10 mole) de 4- 

fluoroacetophenone dissous dans 10 ml de l,2-dichloro£thane. Le mileu reactionnel est 

chauffe a + 55°C et on coule, goutte a goutte, 51 ml de brome en 1 heure environ. 

L'agitation est poursuivie pendant 5 heures a + 55°C. Le mileu reactionnel est ramenE a 

temperature ambiante, verse dans de l'eau acidulee glacee et extrait au dichlorome'thane. 
20 Les phases organiques sont sechees sur sulfate de magnesium puis concentrees sous vide. 

On obtient 6,7 g de 3-bromo-4-fluoro-5-bromo acetoph6none (rendement: 23%; point de 

fusion: 59°C). 

f Xfmr i* Vmfrhvl-4-flnnm-S-chloro ac&ophinone 

On charge 16,7 g (0,123 mole) de chlorure d'aluminium dans 100 ml de 1,2- 
dichloroethane. L'ensemble est refroidi a + 10°C et on ajoute 8,2 ml de chlorure d'acetyle. 
Au bout d'une demi-heure a + 10°C, on ajoute 15,0 g (0,104 mole) de 2-fluoro-3chloro 
toluene en solution dans 10 ml de 1,2-dichlorodthane. Le mileu reactionnel est ramene a 
temperature ambiante puis chauffe pendant 3 heures a + 50°C. Apres refroidissement, le 
melange est coule dans HC1 IN et extrait au dichloromethane. Les phases organiques sont 
sechees sur sulfate de magnesium puis concentrees sous vide. On obtient 11,6 g de 3- 
m6thyl-4-fluoro-5-chloro acetophenone. 

T^ f fTT i<> ft- Fnaminones ( cf Exemples 5 et 6 delademande WO 93/22287) 
l-(3,5-dicWorophanyl)-3-dim6thylaminopropen-2-one- 1 : 
On dissout, a temperature ambiante et sous agitation, lOg (0,053 mole) de 3\5'- 
dicholoroac&ophenone dans 50 ml de N^-dimethylfonnamide mm&hylaceM. L'agitation 
est maintenue et le melange reactionnel est chauff6 pendant 2h a 90°C. Le milieu est 
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concentre a sec, sous pression reduite. Le rdsidu est repris avec 150 ml d'heptane. Le r6sidu 
orange est filtr* pour donner 10,0 g (rendement 77%, point de fusion: 100°C) de l-(3,5- 
dichlorophenyl)0-dim6thylaminoprop£n-2-one- 1 . 

En operant de maniere analogue, en partant de TacStophenone convenablement 
substitute et du second r6actif approprte, on a obtenu les d£riv6s enaminones de formule 
ci-dessous, rassembl6es dans le tableau suivant. 



X4 




O H 



avec W = N(CH 3 ) 2 



Xi,X2,X3,X4,Xs. 


Rdt (%). 


F (°C) ou Analyst 


H, Br, F, CI, H. 


80 


Analyse. 


H. Br. F, Br, H. 


82 


143 


H. Me, F, CI, H. 


28 


89 


F. C1.F,C1,F. 


81 


128 


H. CI. CI. Q.H. 


85 


143 


Me, CI, F, CI, H. 


69 


127 


a. CI, H. NO2, H. 


60 


Analyse. 


H. Cl.H,Me,H 


91 


Analyse 


i F. Br. F, CI, H. 


87 


121 


F,Me,F,Cl,H. 


40 


RMN 


H. F. H, OMe, H. 


76 


70 



F.xemple 7: C Mftrnenaminones. 

l-(3,5-dim6thyM-fluoroph6nyl)-2<hlorcK3-dim6thylamino-2-propene-lK)ne. 

Une suspension de 6,0 g (0,03 mole) de 2-cNoro-3\5 , -dim6thyl-4'- 
fluoroacetophenone dans un melange de 7,15 g (0,06 mole) de dim&hylaceud du 
dtaifithylformamide et de 100 ml d'heptane, est portee a 50°C puis agitec a cette 
temperature pendant 8 h. Aprts refiroidissement, le milieu nJactionnel est filtr6 et les 
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cristaux obtenus laves a l'heptane puis stches (3,2 g). Par evaporation partielle du filtrat on 
obtient un nouveau lot de cristaux qui sont trails de la mfime manure (0,8 g). Les deux 
lots reunis sont ensuite chromatographies sur gel de silice avec tlution par un melange de 
70% d'heptane et de 30% d'ac€tate d'&hyle, puis 50% heptane et 50% acetate d'tthyle. On 
5 obtient 1,84 g de 2-chloro-3 , ,5 , -dim6thyl-4 , -fluoroacitoph6none de depart et 1,55 g de 1- 
(3,5^iim6myl^fluoroph6nyl)-2^hloro-3-dlm6mylamino-2-propene-l-one, cristaux blancs 
se decomposant a 177,5°C (rendement: 20% ). 

En operant de manifere analogue, en partant de l'ac&ophtnone convenablement substitute 
et du second reactif approprte, on a obtenu la (3,5-dichloro-2,4-difluoroph€nyl)-2-chloro-3- 
10 dim6thylamino-2-prop^ne- 1 -one (cf analyse RMN, rendement = 1 00%). 

Fxemple 8: IH-Pvrazoles f cf Exemple 7 de la demande WO 93/22287 ) 
3-(3,5-dichlorophenyl) lH-pyrazole . 

On ajoute lentement et a temperature ambiante, 2,4 g (0,05 mole) d'hydrate d'hydrazine a 
15 une solution de 9 g (0,0369 mole) de l-(3,5-dicMorophenyl)-3-dim6mylaminopropen-2- 

one-1 dans 100 ml d'ethanol. Le melange reactionnel est agitd pendant 2 heures a 

temperature ambiante puis concent^ a sec. Le rtsidu est triturt dans l'heptane. On obtient 

7,1 g (rendement 90%, point de fusion 156°C) de 3-(3,5-dichloroph6nyl) lH-pyrazole. 

En operant de manifcre analogue, en partant de l'^naininone convenablement substitute et 
20 du second reactif appropri£, on a obtenu les derives pyrazoles de formule ci-dessous, 

rassembles dans le tableau suivant. 




Xi.X?.X^,X4,X5. 


Rdt (%). 


F (°C) ou Analyse. 


H.Br.F,Cl,H. 


77 


261 


H. Br. F, Br, H. 


86 


201 


H,Me,F,Cl. H. 


93 


156 
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F, CI, F, CI, r. 


AH 


1 f 5 

ID J 


1 H, CI. CI, CI, ri. 


ov 




Me, CI, r, CI, n. 


07 


1 

1 jU 


CI, CI, H, INU2» H. 


ou 




Me, NU2, H, r, ri. 


Q1 


Oft 


TT TT \ M A TT 

H, CI, H, Me, ri \ 


fin 


s\najysc. | 


F, Br, F, CI, rL 


00 


101 


F, CI, H, CI, r . 


/U 


lJU 


T? /re TJ ^1 TJ 

F, CF^, H, CI, ri. 


1 1 




/<t » TT T T TT 

CF3, CI, H, H, H. 


0*7 


PWTKJ 


y-i, /•v/'lp TT T5 _. TT 

CI, 0CF-*, H, Br, H. 


oZ 


t>x/TW 
KJVLTN 


^"i, XT VTA TT 

CI, OCF-*, H, NO2, H. 


en 

!)U 


KJVLJN 


Br, OCFi, H, NO2, H. 


00 


DAyfXJ 
i KJVUN 


TT TT TT 

F, H, H, CI, H. 


/!> 


fvIVUN 


fit f>T TT ✓ ^f? TT 

CI, H, H, CF3, H. 


on 


nwxj 
KJV1IN 


H F H Br H 


69 


RMN 


NO?, CI, H, Me, H. 


82 


175 


H, F, H, OMe, H. 


38 


83 


3-Napht-2-yl 


87 


162 


3-Benzo(b)thien-4-yl 


60 


147 



EXEMBI £ 2 • 4.rh1oropvra2oles. 

A) 3-(3,5-ditn6thyl-4-fluoropWnyl)-4-chloropyrazole (compose n°l). 

5 Sous agitation et a temperature ambiante, une solution froide de 1,5 g d'hydrate 

d'hydrazine dans 30 ml d'acide acetique cristallisable est ajoutee rapidement a une 
suspension de 3,10 g (0,0122 mole) de l-(3,5-dim6thyl-4-fluorophenyl)-2-chloro-3- 
dimethylamino-2-propene-l-one dans 20 ml d'acide acetique cristallisable. Apres 7 h 
d' agitation a temperature ambiante le milieu reacuonnel est verse" dans 200 ml d'eau. Le 

10 solide form6 est filtre\ lave a l'eau et seche sous vide en presence de P2O5 puis purify par 
chromatographic sur gel de silice avec eiution par un melange de 70% d'heptane et de 30% 
d' acetate d'ethyle. On obtient 2,09 g de 3-(3,5-dimethyl-4-fluorophenyl)-4-chloropyrazole, 
solide Wane fondant a 144°C (rendement: 76%). 

En operant de maniere analogue, en partant du lH-pyrazole convenablement 

15 subsutue et du second reactif approprie, on a obtenu le 3-(3,5-difluoro-4-fluorophenyl)-4- 
chloropyrazole (compose n°2). 
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B) 4- chloro-3-(3,5-dichorophenyl) lH-pyrazole (compost n°3):( Exemple 9a de 
la demande WO 93/22287): Halogenation de pyrazoles 

On dissout, a temperature ambiante et sous agitation, 2,3g (0,0152 mole) de 3- 
(3,5-dichloropnenyl) lH-pyrazole dans 300 ml de dichloromethane. On ajoute ensuite 2, 07 
5 g (0,016 mole) de N-chlorosuccinimide, puis on poursuit l'agitation 4 jours a temperature 
ambiante. Le melange reactionnel est alors concentre" puis chromatographic sur colonne de 
silice (eluant heptane/ac£tate d'&hyle 70/30). On obtient 1,4 g (rendement:57%, Point de 
fusion :192°C) de 4- chloro-3-(3,5-dichlorophenyl) lH-pyrazole. 

En operant de maniere analogue, en partant du lH-pyrazole convenablement 
10 substituC et du second reactif approprie\ on a obtenu les derives 4-chloro pyrazoles de 
formule ci-dessous, rassembles dans le tableau suivant. 




Compose 
n° 


Xi,X2,X3,X4,X 5 . 


Y 


Rdt (%) 


F(°C)ou 
Analyse. 


4 


H.Br.F,Cl,H. 


CI 


84 


169 


5 


H. Br, F, Br, H. 


CI 


88 


169 


6 


H. Me. F, CI, H. 


CI 


69 


174 


7 


F. CIRCLE 


CI 


79 


143 


8 


H.C1.C1. C1,H. 


CI 


61 


208 


9 


F.C1. F.C1.H. 


CI 


30 


158 


10 


Me. CI. F, CI, H. 


CI 


81 


53 


11 


Q. CI. H.N02, H. 


a 


70 


172 


12 


Me.NO?.H,F,H. 


Cl 


55 


126 


13 


H. CI. H. Me, H. 


Cl 


85 


175 


40 


F. Br. F, CI, H. 


Cl 


92 


167 


41 


CF^.Cl.H. H, H. 


Cl 


68 


78 
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42 


CI, r, H, OMe, H. 


Cl 


/3 


1 

lDD 


43 


TT T"* TT /"\% g TT 

H, F, H, OMe, H. 


Cl 


45 


127 


44 


F, Me, F, CI, H. 


Cl 


20 


119 


45 


CI, OCF3, H, Br, H. 


Cl 


56 


109 


46 


CI, OCF3, H, NO?, H. 


Cl 


A A 

44 


132 


47 


»■» 11 • TT VTA TT 

Br, OCF3, H, NO?, H. 


Cl 


86 


150 


48 


TT T? TT T*> — T T 

rl, r , ri, or, 0. 


Cl 


39 


155 


40 


r, n, n, v^i, n. t 


Cl 


19 


116 


50 


Cl, H, H, CF3, H. 


Cl 


71 


110 


51 


F, Cl, H, Cl, F. 


Cl 


75 


152 


52 


NO2, Cl, H, Me, H. 


Cl 


55 


172 


53 


3-Napht-2-yl 


Cl 


37 


140 



C) 4-Chloro-pyrazoles ( cf Exemple 12 ( Exemple 12 de la demande WO 
93/22287) . 
5 a - Ac&ylation: 

A 11,0 g (0,046 mole) de 4-chloro, 3-(2,2-difluorobenzo-l,3-dioxol-4-yl) pyrazole 
1H (prfpard comme ddcrit dans la demande de brevet fran$ais n° 91 12647) dissous dans 
100 ml de THF sont ajout£s 0,25 g (0,005 mole) de 4-dimethylaminopyridine et 4,25 g 
(0„042 mole) de triethylamine. Sur cette solution est coulee, au goutte a goutte et k 0°C, 
10 une solution de 3,6 g (0,046 mole) de chlorure d'ac£tyle dans 50 ml de THF. L'agitation 
est poursuivie 3 h k temperature ambiante. Le melange r^actionnel est vers£ dans 300 ml 
d'eau et extrait k Fac&ate d'&hyle. Apr6s s€chage de la phase organique et concentration 
sous vide, le rfsidu est triturf avec 50 ml d'heptane, filtre et s6ch€. Nous obtenons 12,8 g 
de l-ac6tyM<hloro-3K2,2-cimuoroben20-l,3-dioxol-4-yl) pyrazole (compost 14) fondant 
15 k 131°C. 

b- Nitration: 

A 12,8 g de l-(ac&yl), 4-chloro, 3-(2,2-difluorobenzo-l,3-dioxol-4-yl) pyrazole 
dissous dans 21 ml H2SO4 (96%) et 140 ml CH2CI2 sont additionnes, par petites portions 
et k 0°C, 6,3 g (0,063 mole) de KNO3. Le milieu reactionnel est agit6 3 h k 0°C puis vers£ 
20 vers6 sur 300 cm 3 de glace. Le pr&ipit6 est nfcuperg par filtration, lav€ k Teau puis k 
Fheptane et s6ch6. Nous obtenons 8,05 g de 4-chloro-3-(2,2-difluoro-5-nitrobenzo-l,3- 
dioxol-4-yl) pyrazole fondant k 180°C (rendement 63%) (compost 15). 

En operant de manifcre analogue, en partant du lH-pyrazole convenablement 
substitue et du second rdaclif appropri6, on a obtenu les d£riv6s 4-chloro pyrazoles de 
25 formule ci-dessus, rassembtes dans le tableau suivant. 
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Compose 
n° 


v< Y-% Y-i Y t Vp 
Al, A2, A3, A4, A5. 


v 
i 


XVUl ^ /O }* 


Analyse. 


16 


F.Cl, H. NO2, H. 


CI 


74 


147 


17 


F, Br, H.N02.H. 


CI 


34 


154 


18 


N02, CI, H, a, H, 


CI 


55 


173 


54 


F.NCh, H, CI. H. 


CI 


46 


177 


55 


CI. NCfc.H.CF^.H. 


CI 


22 


128 


56 


NO?,OMe, H.F, H. 


CI 


50 


158 



Fxemple 10: 3-f2-aminofrh<Snvl-4-chloro ovrazoles (cf Exemple 14 de la demande WO 
5 93/22287) 3-(2-amino-3,5-dichloro)phenyl-^chloro pyrazole (compose 19) 

Dans un ballon tricol de 500 ml sont introduits 14,6 g ( 0,05 mole ) de 3-(2-nitro- 
3,5-dichloroph6nyl) 4-chloro pyrazole obtenu selon Texemple 12b, en solution dans 200 
ml d'acide ac6tique. La solution est portfe k 50°C et 8,4 g ( 0,15 mole ) de fer en poudre 
sont introduits par portions. On maintient ensuite le milieu rtactionnel sous agitation k 
10 70°C pendant 5 heures. Aprfes refroidissement, le milieu rfactionnel est vers£ dans 800 ml 
d'eau, filtrf sur vene firittS, rinc6 k l'eau et s6ch6 pour conduire k Tobtention d'un solide 
blanc 

(Rendement: 90%, PF: decomposition k 300°C) du 3-(2-amino-3,5-dichloroph£nyl) 4- 
chloro pyrazole. 

15 En operant de manifcre analogue, en partant du 4-chloro-pyrazole convenablement 

substitue, on a obtenu les d6riv£s 4-chloro pyrazoles de formule ci-dessous, rassembtes 
dans le tableau suivant. 




20 
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n° 
ii 


Xi Xi X>1 X« 
A l> A Z> A 3» A4> A 3» 


v 




F (°C> ou 
Analvse 




INrlo, Cl, r, ri. 




DO 


lOU « 


21 


NH% Br, H, Br, H. 


CI 


47 


169 


22 


CI. CI, H, NH% H 


Cl 


69 


150 


23 


F. CI. H, NH?, H. 


Cl 


90 


145 


24 


F. Br. H, NH-?, H. 


Cl 


75 


155 I 


57 


NH? C1.H.C1.F. 


Cl 


85 


150 


1 58 


NO». Q, H. NH 2 , H 


Cl 


26 


198 



Exemple 1 1 : 4-chloro pvrazoles ( Exemple 15 de la demande WO 93/22287}. 
3-r2-mahvlthio-3.5-dichloro>ph6nvl-4-chloro pvrazole (compost 25) 
5 Ce compose est obtenu par diazotation du 3-(2-amino-3,5-dichloroph6nyl)-4-chloro 

pyrazole et reaction avec le dim6thyldisulfure, selon les m£thodes decrites dans la 
literature: Rendement 30%; miel. 

A partir du sel de diazonium convenablement substitu6, et reaction avec le rdactif de 
approprte, sont obtenus les composes 3-ph£nyl-4-choro ou bromo pyrazoles de fonnule ci 
10 dessus, figurant dans le tableau suivant, dans lequel le groupe introduit est marque par une 
astlrisque: 




Compost 
n° 


Xi,X2,X3,X4,X 5 . 


Y 


Rdt (%). 


F(°C)ou 
Analyse. 


26 


F* Cl, H. Cl, H 


Cl 


75 


180 


27 


F*. Cl, H, Br, H. 


Cl 


74 


175 
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28 


F*. Br, H, Br, H. 


CI 


70 


170 


29 


F*. Br, H, CI, H 


CI 


63 


176 


59 


F, Br, H, Cl* t H. 


CI 


64 


176 


60 


F, Me, H,C1*,H. 


CI 


57 


136 



Exemple 12: 3-(2-Nitro^phgnvM-chloro-Dvrazoles 
3-(2-nitro-3,5-dichloro-4-fluoro phdnyl)-4-chloro pyrazole (composd 30). 

5 On ajoute, goutlc k goutte, 0,43 ml (0,0104 mole) d'acide nitrique fumant (100%) a 

une solution refroidie k environ +5 °C (bain d'eau glac6e) de 2,50 g (0,00943 mole) de 3- 
(3,5-dichloro-4-fluoroph6nyl)-4-chloro pyrazole (pr6par€ selon le proc€d6 d6crit dans le 
brevet WO 9322287, compost 266) dans 25 ml d'acide sulfurique 100%. Le milieu 
rdactionnel est agit6 & froid pendant 20 minutes puis k temperature ambiante pendant une 

10 heure et enfin verse sur 150 g de glace. Le precipit^ fonn6 est extrait par 150 ml d* acetate 
d'dthyle. La solution obtenue est lavle par 100 ml d'eau, 100 ml d' une solution satur6e 
d'hydrogenocarbonate de sodium, 100 ml d'eau, s€ch€c sur sulfate de magnesium et 
6vapor£e sous vide. On obtient 2,78 g de 3-(2-nitro-3,5-dichloro-4-fluoroph6nyl)-4-chloro 
pyrazole, solide blanc fondant & 196,4°C (rendement: 95%). 

15 En operant de maniere analogue, en partant du 4-chloro-pyrazole convenablement 

substitue, on a obtenu les d6riv6s 3-(2-nitro)ph6nyl-4-chloro pyrazoles de formule ci- 
dessus, rassembtes dans le tableau suivant. 



Compos 
n° 


Xi,X 2 ,X3,X4,X5 


Y 


Rdt(%) 


F(°C)oi 
Analyse 


31 


NO2. Br, H, Br, H. 


CI 


25 


196 


32 


N02, Br, F, Br, H. 


CI 


73 


221 


33 


N02,Me, F, CI, H. 


CI 


19 


214 


34 


NO2, CI, F, Me, H. 


CI 


20 


205 


61 


N0 2 , Me, H, Br, H. 


CI 


13 


184 



20 

F«pmple. 13: 3-r5-fluorophenvlM<hJoropvrazoles 
3-(2,3-dichloro5-fluoro phenyl) 4-chloro pyrazole (compose" 35). 

Le tdtrafluoroborate de diazonium du 3-(5-amino-2,3-dichloro-phdnyl)-4-chloro- 
pyrazole est obtenu en coulant goutte a goutte a 0°C une solution aqueuse de nitrite de 
25 sodium ( 0,0021 mol ) sur une solution contenant 0,002 mol de 3-(5-amino-2,3-dichloro- 
ph£nyl)-4-chloro-pyrazole et 5 ml d'acide t&rafluoroborique en solution aqueuse a 50%. 
Le milieu reactionnel est ainsi agite" a 0°C pendant 1 heure puis verse" dans 50 ml d'eau et 
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de glace. Le precipite obtenu est seche rapidement sous vide puis decompose 
thermiquement a sec a 145 °C. Apres refroidissement, le milieu reactionnel est repris au 
dichloromethane et purifie par chromatographic sur gel de silice avec comme melange 
eluant Acetate d'ethyle / Heptane (25/75) (rendement: 19% ; point de fusion: 122°C). 
5 En operant de maniere analogue, en partant du 4-chloro-pyrazole convenablement 

substitue, on a obtenu le 3-(3-chloro-2,5-difluoro phenyl)-4-chloro pyra2ole (compose 36) 
(rendement: 17%; point de fusion: 150 °C). 

Fyftmple 14: 3-(3-chlom 5-hvdroxv p hfavn 4-chloro ovrazole (derive temoin AV 
10 Dans un tricol de 1000 ml, 49,5 g (0,2 mole) de 4-chloro-3-(3,5-dichloro 

phenyl)pyrazole (prepare comme decrit a l'exemple 9 de la demande W.O. 9322287 ) sont 
ajoutes a 500 ml de NMP(N-m6thyl-pyrroUdone). On ajoute 43,2 g (0,8 mole) de m&hylate 
de sodium et 1' ensemble est chauffe a 140 °C pendant 50 heures. Apres refroidissement le 
melange reactionnel est couie dans 500 ml d'eau, acidifie puis extrait a l'ac^tate d'ethyle. 
15 Apres sechage de la phase organique et concentration sous vide, le residu est purifie par 
chromatographie sur colonne de silice (eluant: heptane/ acetate d'ethyle 60/40). On obtient 
28 g (0,12 mole; rendement: 61%; point de fusion: 222°C) de 4-chloro-3-(3-chloro-5- 
hydroxyphenyl) pyrazole. 

20 Fxemple 15: 3-(3-chloro 5 -fluoro ph^nvn 4-chloro pyrazole (compose" 37). 

Dans un tricol de 500 ml et a 0 °C, 17,4 g (0,075 mole) de 4-chloro-3-(3-amino-5- 
chloro phenyl)pyrazole (prepare comme decrit dans le brevet W.O. 9322287, exemple 14) 
sont ajoutes a 150 ml (1,20 mole) d'acide fluoroborique (a 50% dans l'eau). 5,7 g (0,826 
mole) de nitrite de sodium en solution dans 10 ml d'eau sont coules goutte a goutte en 

25 maintenant la temperature entre 0 et 5 °C. L'agitation est poursuivie une heure a 
temperature ambiante. Le solide obtenu est filtre sur verre fritte, lave a l'eau puis au 
pentane. Une fois sec, le solide est decompose a 150°C pour donner une huile brune reprise 
dans 1'isopropanol a chaud. Apres chromatographie sur colonne de silice (eluant: heptane/ 
acetate d'ethyle 70/ 30), on obtient 7,9 g (0,0342 mole; rendement: 45,6%; point de fusion: 

30 150°C) de 4-chloro-3-(3-chloro-5-fluoro phenyl) pyrazole. 

F.Yftmple 16:PYRAZOLES N-S TmSTITUES (Exemple 19D de la demande 
WO 93/22287). 

l- ff r^nyvmethvl-4.ch1nro-3-f3.5-di fhlnrnphenvnnvrazole (compost 38) 

35 0,15 ml de l,8-diazabicyclo(5.4.0)undecen-7-ene est additionne, a temperature ambiante, a 
une solution de 2,55 g (0,01 mole) de 4<Woro-3-(3,5-dicMorophenyl) pyrazole et 0,90 g 
(0,030 mole) de paraformaldehyde dans 70 ml de THF. Le melange reactionnel est agite 4 
h a temperature ambiante. Une solution de 1,20 g (0,015 mole) de chlorure d'acetyle dans 
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10 ml de THF, est coulee goutte a goutte a 0 e C et l'agitation poursuivie 6 h a temperature 
ambiante. Le milieu rfactionnel est concent a sec. Le residu est repris avec 15 ml 
d'heptane puis secbi. Nous obtenons 3,05 g de l-ac6toxym6thyl-4-chloro-3-(3,5- 
dichlorophenyl)pyrazole fondant a 95°C. 

En operant de maniere analogue, en partant du l-H-4-chloro-pyrazole substitue\ on 

a obtenu les codf riv6s de formule I ci-dessous 




10 



15 



Compost 
n° 


Xl,X2,X3,X4, 

xs. 


Y 


z 


Rdt 

(%)• 


F(°C) 

ou 
Analyse. 


39 


NO2, C1,F,C1,H. 


CI 


CH20A 

c 


97 


100 


40 


f, ci, h, a, h. 


CI 


CH2OA 
c 


95 


90 



20 



Eam pk 17 : 4-rhinm-^-r5-chio m ^-rv a nn.2-fiuoronh6nvn pvrazole (compos* 62) , 

On dissout du 3-(3-bromo-5-chloro-2-fluoroph6nyl)-4-chloropyrazole (0,45 g; 
0,0014 mole) et du cyanure de cuivre (0.14g; 0,0015 mole) dans du dimdthylformamide 
(DMF) (10 ml) et le tout est chaufft a 180 °C pendant 8 heures. Apres refroidissement a la 
temperature ambiante, le melange est verse" dans une solution de NH4OH a 14% (50 ml), 
puis extrait a l'acdtate d'6thyle (2x50 ml), seche" sur MgS0 4 , evapore" sous vide. La 
purification du residu huileux sur une colonne seche de silice (flution avec 30% acetate 
d'&hyle dans 1' heptane) produit 0,1 g d'un solide jaune (rendement : 28%; Point de fusion: 
128 °Q. 
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f K n ipie ift ; 4-chloro- i-r4-methvlphenvlsulfonvl)pvra7,ole (compose 63), 

On dissout du pyrazole (34 g; 0,5 mole) dans CH 2 C1 2 (350 ml) a 10 °C et on ajoute, 
goutte a goutte, une solution de chlorure de sulfuryle (77,6 g; 0,575 mole) dans CH2CI 
(150 ml). Lorsque l'addition est tenninee, le melange est chauffe" a reflux pendant 18 

5 heures. Le dichlorom&hane est ensuite 61imin6 sous vide, le residu mis en suspension dans 
la pyridine (200 ml) et on ajoute par portions du chlorure de p-toluenesulfonyle (95,33 g; 
0,5 mole) . Ce melange est ensuite chauffe" a reflux et laiss6 refroidir a la temperature 
ambiante. Le melange est refroidi dans un bain de glace et on ajoute de l'eau (800 ml) sous 
agitation vigoureuse. Au bout d'une heure un solide se forme. D est receuilli par filtration, 

10 lsv6 a l'eau et recristallise* a partir de l'&hanol pour donner 102 g de 4-chloro-l-(4- 
methylphenylsulfonyl) pyrazole sous forme d'une poudre blanche (rendement : 80%; Point 
de fusion: 96-97°C). 

f y^mplft 19 ; 4-chlQro-5 -r^-fluoro P h^nvn-1-f4-m^thvlphenvlsulfonvn PVragpk (comPQSl 
15 ML 

On dissout 2,4g (0,0093 mole) de 4-chloro-l-(methylphenylsulfonyl)pyrazole dans 
le t^trahydrofuranne (THF) (20 ml) et refroidit a - 78 °C sous argon. On ajoute, goutte a 
goutte, du n-Butyl lithium 2,5 M (3,92 ml; 0,0098 mole) pendant 10 minutes et le melange 
est maintenu sous agitation a - 78 °C pendant 1,25 heure. On ajoute, goutte a goutte, une 

20 solution de chlorure de zinc dans le THF (10 ml; 0,01 mole) pendant 10 minutes. Le 
melange est maintenu sous agitation a - 78 °C pendant 0,5 heure puis a temperature 
ambiante pendant 2 heures. Alors on ajoute du t6trakis(triphenylphosphine) palladium 
(Pd(PPh3)4 (0,35 g; 0,0003 mole) puis une solution de 3-fluoro iodobenzene (1,4 g; 0,0062 
mole) dans 15 ml de THF. Le melange est ensuite porte a reflux pendant 18 heures, laisse 

25 refroidir a temperature ambiante, dilue avec une solution d' EDTA (50 ml) puis soumis a 
une extraction avec (3 x 50 ml) d'ether. L'extrait organique est lave" a l'eau, sechi stir 
MgS0 4 , filtre et evaponS pour donner une huile jaune (4,1 g). La purification sur colonne 
seche de silice (elution avec 10% acetate d'ithyle dans l'heptane) donne 1,05 g de 4-chloro- 
5-(3-fluoroph6nyl)-l-(4-m€thylphenylsulfonyl) pyrazole (rendement : 48%; Point de- 

30 fusion: 110-1 11°C). 

En operant comme prdc6demment a partir de 4-cMoro-l-(methylphenyl sulfonyl)pyrazole 
et d'un rfactif approprid, on obtient les composes de formule ci-dessous et indiques dans le 
tableau suivant : 

35 




Compose 
n° 


R. 


Rendement 

(*). 


F(°C). 


65 


Benzo(b)thi£n-4-yl 


56 


133 


66 


(2-Carbomethoxy) 
benzo(b)thien-4-yl 


69 


170 


67 


Benzo(b)furan-4-yl 


67 


102 



Les reactifs interm6diares appropries sont obtenus selon les modes operatoires 

5 suivants: 

a) 2-carbom6thoxy-4-iodobenzo(b)thiophene: 

On dissout 30,0 g (0,012 mole) de 2- fluoro-6-iodobezald6hyde, a temperature 
ambiante et sous atmosphere d'argon, dans le dim&hylsulfoxyde sec (150 ml). On ajoute, 
goutte a goutte, en une minute, 14,05 g (0,0119 mole de thioglycolate de m&hyle puis 

10 25,85 g (0,255 mole) de tri6thylamine. L'ensemble est chauffe a 60°C pendant 2 heures, 
refroidi a temperature ambiante et verse\ sous agitation, dans un melange d'eau et de glace 
(1000ml). Le precipite jaune est recupere" par filtration, seche a l'air, mis en suspension 
dans 300ml de methanol et chaufre a reflux pendant 10 minutes. La solution est refroidie a 
0°C, le precipit6 reeuperg par filtration et sech6 sous vide pour donner 30,2 g de 2- 

15 carbomethoxy-4-iodobenzo(b)tbiophene, sous forme d'un solide creme (rendement: 79%; 

point de fusion: 123-124°C). 

b) 2-carbome^oxy^-iodobenzo(b)furane: 

On met en suspension 4,36 g (0,0109 mole) d'hydrure de sodium (60%, en 
dispersion dans l'huile) dans 100 ml de tetrahydrofurane sous atmosphere d'argon. Le 

20 milieu est refroidi entre + 5°C et + 10«C a l'aide d un bain d'eau glacee. On ajoute, goutte a 
goutte, en 30 minutes, une solution de 10,3 g (0,115 mole) de thioglycolate de methyle 
dans 50 ml de THE L'ensemble est agitd 5 minutes a cette temperature. On ajoute, goutte 
a goutte, en 30 minutes, une solution de 21 g (0,084 mole) de 2-fluoro--64odobenzadebyde 
dans 50 ml de THE La temperature du milieu monte spontanement a + 40°C. L'agitation 

25 est poursuivie en une heure a la temperature de la piece. Le milieu est traite avec 2 ml de 
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methanol et 50 ml d'eau puis concentre" sous pression reduite. Le residu solide est lave" a 
l'eau, triture a froid avec du methanol et seche sous pression reduite pour donner 11,3 g 
d un solide blanc (rendement: 45%; point de fusion: 141-143°C). 

c) 2-carboxy-4-iodobenzo(b)thiophene: 

5 On ajoute une solution aqueuse 10M d'hydroxyde de sodium (5,8ml) a un melange 

de 17,0 g (0,053 mole) de 2-carbom6thoxy-4-iodobenzo(b)thiophene dans 150 ml 
d'dthanol. L'ensemble est chauffe & reflux pendant une heure puis concentre" a sec sous 
pression reduite. Le residu est dissous a l'eau (300 ml) et lave a l'ac6tate d'ethyle (100 ml). 
La phase aqueuse est acidifiee a pH = 1 avec HC1 36%. Le precipite est recuper£ par 

10 filtration, lave a l'eau et au diisopropyldther, seche sous pression r€duire a 70°C pour 
donner 15,0 g d'un solide blanc (rendement: 93%; point de fusion: 260°C). 

d) 4-iodobenzo(b)thiophene: 

On met en suspension 4,3 g de chromite de cuivre dope au baryum dans 70 ml de 
quinoleme et le tout est chauffe a 200°C. On ajoute par portions 13,0 g (0,043 mole) de 2- 

15 carboxy-4-iodobenzo(b)thiophene. Apres cessation du degagement gazeux (environ 15 
minutes), le milieu est ramen£ a temperature ambiante, verse dans un melange HC1 36% 
(100 ml)-glace, filtre sur celite. La ceiite est rincee a l'eau (200 ml) et a l*ac6tate d'ethyle 
(100 ml). Le filtrat est reextrait a l'acdtate d'ethyle (2x150 ml), lave a l'eau (400 ml) sech6 
(MgS04), concentre sous pression reduite pour donner 11,65 g d'une huile brune. La 

20 purification sur colonne de silice (eiution a l'heptane pur) donne 9,6 g d'un solide jaune 
(rendement: 86%; point de fusion: 37-39°C). 

Fxemple 20: 4-chloro -3-rhen7.orb>thien-4-vnPVray.ole (CQmPOSC 68). 

On dissout du 5-(Benzo(b)thie"n-4-yl)-4-chloro-l-(4-me"thylph6nylsulfonyl) 

25 pyrazole (3,3 g; 0,00844 mole) dans du DMF (25 ml) puis on chauffe a 1 10 °C pendant 18 
heures. Apres refroidissement a la temperature ambiante, le melange est verse dans de la 
glace sous agitation avec production d'un produit huileux. Celui-ci est extrait avec de 
l'ac6tate d' ethyle (2x50 ml), lave a l'eau (3x100 ml), seche. L'elution sur une colonne seche 
de silice ( avec 20% acetate d'ethyle dans 1' heptane produit 1,4 g d'un solide jaune apres 

30 trituration (rendement : 70%; Point de fusion: 123°C). 

En operant comme precedemment a partir d'un r6actif approprie, on obtient le 4-chloro-3- 
(benzo(b)furan-4-yl)pyrazole (rendement : 64%; Point de fusion: 122°C) (compose" 69). 

35 Fyftmple 21 (MfrallationV 4-c mom-^-^-chlnrn- < ?.fluoro-3-phenvlthioDh6nvn pyrazole 

(compos* 70). 

On dissout du 3-(3-Bromo-5-chloro-2-fluoroph€nyl)pyrazole (1,10 g; 0,0035 mole) 
dans le tetrahydrofuranne (THF) (20 ml) et refroidit a - 78 °C sous argon. On ajoute, goutte 
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a goutte, du n-Butyl lithium 1,6 M (5,5 ml; 0,0088 mole) pendant 10 minutes and le 
melange est maintenu sous agitation a - 78 °C pendant 0,5 heure. On dissout, goutte a 
goutte. du diphenyldisulfure (1,53 g; 0,007 mole) dans le THF (10 ml) et le melange est 
maintenu sous agitation pendant 1 heure a -78°C puis jusqu'au lendemain a la temperature 
5 ambiante. Alors on ajoute 100 ml d'eau. Le melange est extrait avec 2x50 ml d'acetate 
d'&hyle, secte sur MgS04, 

evapor£ sous vide pour donner un rfsidu huileux. La purification sur colonne seche de 
silice (dlution avec 30% d'ac6tate d'ethyle dans 1' heptane) donne 0,45 g de 4-chloro-3-(5- 
chloro-2-fiuoro-3-phenylthioph6nyl)pyrazole 38%; RMN ! H & 13 C). 

10 

En operant comme prec^demment a partir de 4-chloro-3-(3-bromo-5-chloro-2- 
fluorophenyl) pyrazole et d'un reactif approprte, on obtient les composes de formule ci- 
dessous et indiqu6s dans le tableau suivant, dans lequel le groupe introduit est marque par 
une asterisque: 

15 




Compose 
n° 


Xi, X2, X3, X4, X5. 


Y 


Rendement 

%). 


F (°C). 


71 


F.CO>H*,H,Cl, H. 


a 


37 


184 


72 


F. CHO*, H, CI, H. 


Cl 


26 


RMN 


73 


F. CCbEt*. H, CI, H. 


Cl 


51 


100 



EaejDglg, 9* Cnmnlexe m ft allique du 4-chloro-3-(3.5-dichlorOPhgnYl)PYrWOle gt d? 
chlflrv™ Hft cu ' vre ^composd 74) ). 

On dissout du chlorure de cuivre dihydrate (1,70 g; 0,01 mole) dans l'ethanol absolu (10 
ml) et on ajoute du tri^thylorthoformiate (1 ml). Ce melange est maintenu sous agitation 
25 pendant 0,5 heure a temperature ambiante et on ajoute du 4-chloro-3-(3,5- 
dichlorophenyDpyrazole (4,95 g; 0,02 mole) dissout dans l'Ahanol absolu (10 ml) . Ce 
melange est maintenu sous agitation pendant 0,5 heure a temperature ambiante jusqu'au 
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lendemain. On recupfcre le precipite par filtration, on lave & lather £thylique, seche sous 
pression reduite pour donner 11,8 g d un solide vert clair (Rendement: quantitatif; Point 
de fusion: 288 °C (decomposition). 

5 En operant comme pr£c£demment k partir du pyrazole et du sel de m£tal approprtes, on 
obtient, avec un rendement quantitatif, les composes de formule I - L" M+ - I et indiqu6s 
dans le tableau suivant : 



Compose 
n° 


Xi, X2, X3, X4, X5. 


M+ 


L- 


Couleur. 


F(°C). 


75 


H.a.H,a.H. ! 


Cu 


Br 


verd&tre 


264 (dec.) 


76 


h.ci.h,ci,h. 


Cu 


NO3 


bleu 


190 (dec.) 


77 


h. a. h, a. h. 


Zn 


CI 


Wane 


195 (dec.) 


78 


h. a. h, a, h. 


Zn 


AcO 


blanc 


>300 


79 


h.ci. h, a, H. 


Ni 


CI 


creme 


>300 


80 


N(KC1.F.C1,H. 


Cu 


a 


bleu 


255 (dec.) 


81 


F.C1. H.C1, H. 


Cu 


Cl 


vert 


287 (dec.) 



10 

D'autres composes de formule I et en soi connus d'apres la demande europeene 0 538 156 
sont egalement testes: 

compose 82 : 4-chloro-3-(2'-2' difluoro-r,3'-benzodioxol) pyrazole (compos6 n° 25) 
de la demande europeene 0 538 156) 
15 compost 83 : 4-chloro-3-(2,3-dichloroph6nyl) pyrazole (compose" n° 12 de la demande 
europeene 0 538 156) 

compose 84 : 4-chloro-3-(2 nitro,3-chlorophenyl) pyrazole (compose n° 120 de la demande 
europeene 0 538 156) 

La presente invention concerne egalement un proc&te de traitement des plantes 
20 cultivees atteintes ou susceptibles d'etre atteintes par les maladies fongiques caracterise en 
ce que l'on applique sur le materiel de propagation de ces plantes une dose efficace d'un 
compost selon la formule (I). Par dose efficace, on entend une quantity suffisante pour 
permettre le controle et la destruction des champignons presents sur ces plantes cultivees. 
Les doses d'utilisation peuvent toutefois varier dans de larges limites selon le champignon 
25 a combattre, le type de culture, les conditions climatiques, et selon le compose utilised 

En pratique, les composes s'appliquent avantageusement a des doses de 0,1 a 500 
g de matiere active par quintal de semence, et de preference 1 a 400 g/quintal . 

Par maladies fongiques, on entend les maladies causees par les champignons 
phytopathogenes, notamment ceux de la famille des oomycetes, des ascomycetes et des 
30 basidiomycetes. 
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Parmi les cultures pouvant faire 1'objet dun traitement fongicide k l'aide d'un 
compose selon 1'invention, on peut citer le riz, les c£r6ales, notamment le ble et I'orge, ainsi 
que les plantes legumifcres. Le riz est une culture pr6f£r6e pour les traitements fongicides k 
I'aide d'un compost selon 1'invention. 

Rxemple 23: Test in vivo d e disinfection des semences 

Deux types de protocoles sont utilises selon qu'on utilise des semences 
naturellement infect&s (Drechslera gramineal Drechslera teres de 1'orge) ou 
artificiellement infect6es (Cochliobolus sativusl Fusarium culmoruml Fusarium nivale/ 
Septoria nodorum): 

On traite 30 g de graines au bol HEGE avec des matiferes actives selon 1'invention sous 
forme de suspensions concentres aqueuses, k une concentration de 1,5 litre par quintal. 
On sime 30 graines en pots (7x7x8 cm ) sur substrat tourbe pouzzolane et 3 pots sont 
realises par traitement. Un t£moin non trait6 containing et un tSmoin non contamin6(dans le 
cas des contaminations artificieUes) sont semdes dans les memes conditions. 
Dans le cas des contaminations artificielles, les graines saines traitees sont sem6es et une 
suspension de spores est apportfe k raison de 10 ml de suspension aqueuse par pot. 
La concentration de la suspension varie selon le pathogfcne 6tudi& 



Pathogfene 


culture 


nb de spores 


Cochliobolus sativus 


orge 


200000 


Fusarium culmorum/ 
Fusarium nivale 


bl£, orge 


400000 j 


Septoria nodorum 


bl6 


250 000 



Les pots sont places dans une chambre climatique k 5°C k hygromltrie saturante, 
durant une pfriode qui est fonction du test r6alis6, k savoir 3 semaines pour Drechslera 
graminea/ Drechslera teres et Cochliobolus sativus et 2 semaines pour Fusarium 
culmorum/Fusarium nivale/ Septoria nodorum). 

Les pots sont ensuite transfcrfs dans une chambre climatique k 10°C (photop^riode: 
8 h. diume; 16 h. nocturne), humiditf relative de 80%, jusqu'i expression des symptomes. 

La notation est faite visuellement en comparaison avec le tdmoin non traitd 
containing. 

Dans ces conditions, on observe, k la dose de lOOg/q, une bonne protection (au 
moins 75% ou totale): 

- sur Drechslera graminea: avec les d6riv£s suivants: 3, 4, 5, 7, 10, 18, 26, 30, 68, 69; 

- sur Drechslera teres: avec les derivds suivants: 3, 26, 30, 82, 83, 84; 
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- sur Cochliobolus sativus: avec les derives suivants: 3, 26, 30; 

- sur Fusarium culmorum: avec les derives suivants: 3, 26, 30, 82, 83, 84; 

- sur Fusarium nivale: avec les derives suivants: 1, 3, 4, 7, 8, 9, 12, 20, 26, 27, 28, 30, 37, 
82, 83, 84; 

5 - sur Septoria nodorum: avec les derives suivants: 3, 26, 30, 82, 83, 84; 

La pr6sente invention concerne € galement un procede de traitement des plantes 
cultivees atteintes ou susceptibles d'etre atteintes par les maladies fongiques caracterise en 
ce que Ton applique sur les parties a&iennes de ces plantes une dose efficace d'un compost 
10 nouveau de fonnule (I) tel que defini ci-dessus. Par dose efficace, on entend une quantity 
suffisante pour permettre le controle ou la destruction des champignons presents sur ces 
plantes cultivees. Les doses d'utilisation peuvent toutefois varier dans de larges limites 
selon le champignon k combattre, le type de culture, les conditions climatiques, et selon le 
compost utilise. 

15 En pratique, les composes s'appliquent avantageusement k des doses de 0,002 a 5 

kg/ha, et de prtf&ence de 0,005 k 1 kg/ha. 

Par maladies fongiques, on entend les maladies caus6es par les champignons 
phytopathogenes, notamment ceux de la famille des oomycfetes, des ascomycfctes et des 
basidiomycfctes. 

20 Parmi les cultures pouvant faire l'objet d'un traitement fongicide a l'aide d'un 

compost selon l'invention, on peut citer le riz, les cer6ales, notamment le bie et 1'orge, ainsi 
que les plantes legumieres. Le riz est une culture prifivtz pour les traitements fongicides a 
l'aide d un compose selon l'invention. 

25 Exemple 24 : Test in vivo sur Botrvtis cinerea su r feuille excise de tomate : 
(souches sensibles et souches rfsistantes aux benzimidazoles) : 

On prepare, par broyage fin, une suspension aqueuse de la matiere active k tester 
ayant la composition suivante: 

- matifere active : 60 mg 

30 - agent tensioactif Tween 80, oieate de derive polyoxyethyiene du sorbitan) dilue k 

10% dans l'eau : 0,3 ml 

- on complete k 60 ml d'eau. 

Cette suspension aqueuse est ensuite diluee par de l'eau pour obtenir la 
concentration desir6e en matifcre active. 
35 Des tomates cultivees en serre (variete Marmande) agees de 30 jours sont traitees 

par pulverisation avec des suspensions aqueuses telles que definies ci-dessus et k diverses 
concentrations du compose k tester. 
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Au bout de 24 heures les fcuilles sont couples et mises dans une boite de P£tri 
(diamfetre 14 cm), dont le fond a 6t6 pr£alablement garni d'un disque de papier filtre 
humide (10 folioles par boite). 

L'inoculum est ensuite apportf k Taide d'une seringue par d£p6t de gouttes( 3 par 
5 foliole) d'une suspension de spores de Botrytis cinerea, sensibles aux benzimidazoles ou 
r6sistants aux benzimidazoles, obtenue k partir de cultures de 15 jours, mises ensuite en 
suspension a raison de 150 000 unites par cm 3 . 

Le controle est fait 6 jours aprfes la contamination en comparaison avec un t£moin 
non traitd. 

10 Dans ces conditions, on observe, k la dose de 1 g/1, une protection bonne (au 

moins 75%) ou totale avec les composes suivants : 1, 2, 3, 4, 5, 6, 7, 9, 10, 12, 13, 19, 20, 
21, 26, 27, 28, 30, 31, 32, 33, 34, 35, 36, 37, 39, 40, 62, 68, 70, 74, 75, 76, 77, 78, 79, 80, 
8 1 sur Botrytis sensible aux benzimidazoles. 

15 Exemple 25: Test in vivo s ur Pxricularia owae resnonsable de la oiriculariose du riz : 

On prepare, par broyage fin, une suspension aqueuse de la matifcre active & tester 
ayant la composition suivante : 

- matifcre active : 60 mg 

- agent tensioactif Tween 80, oteate de derive polyoxy£thyl£n6 du sorbitan) dilu6 k 
20 10% dans l'eau : 0,3 ml 

- on complete k 60 ml d'eau. 

Cette suspension aqueuse est ensuite dilute par de l'eau pour obtenir la 
concentration desir6e en matifere active. 

Du riz, sem6 en godets dans un melange 50/50 de tourbe enrichie et de 
25 pouzzolane, est traite au stade 10 cm de hauteur par pulverisation de la suspension aqueuse 
ci dessus. 

Au bout de 24 heures, on applique sur les feuilles une suspension aqueuse de 
spores de Pyricularia oryzae, obtenue k partir d' une culture de 15 jours, mise ensuite en 
suspension k raison de 100 000 unites par cm 3 . 

30 

Les plants de riz sont places pendant 24 heures en incubation ( 25°C, 100% 
dliumiditS relative) , puis mis en cellule d'observation, dans les memes conditions, pendant 
5 jours. 

La lecture se fait 6 jours aprfes la contamination. 
35 Dans ces conditions, on observe, k la dose de 1 g/1, une protection bonne (au 

moins 75%) ou totale avec les composes suivants: 1, 5, 6, 8, 9, 10, 12, 13, 17, 19, 20, 21, 
23, 24, 26, 27, 28, 30,31, 32, 33, 34, 35, 36, 37, 39, 40, 68, 70, 80, 81. 
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Exgmplg 2fr Test in vjvQ sur Eksaumm uitkak ; 

On prepare, par broyage fin, une suspension aqueuse de la matifcre active k tester 
ayant la composition suivante: 

- matiere active: 60 mg 

5 - agent tensioactif Tween 80, ollate de derive polyoxyethyiene du sorbitan) dilue k 

10% dans I'eau : 0,3 ml 

- on complete k 60 ml d'eau. 

Cette suspension aqueuse est ensuite dilute par de l'eau pour obtenir la 
concentration d6sir6e en matifcre active. 
10 Des boutures de vigne fVitis viniferd) . variete Chardonnay, sont cultiv^es dans des 

godets. Lorsque ces plants sont &g6s de 2 mois (stade 8 k 10 feuilles, hauteur de 10 k IS 
cm), ils sont trails par pulverisation au moyen de la suspension aqueuse ci-dessus. 

Des plants, utilises comme temoins sont traites par une solution aqueuse ne 
contenant pas la matiere active. 

15 

Aprfes s6chage pendant 24 hemes, on contamine chaque plant par pulverisation 
d'une suspension aqueuse de spores de Plasmopara viticola obtenue k partir d' une culture 
de 7 jours, mise ensuite en suspension k raison de 100 000 unites par cm^. 

Les plants contaminds sont ensuite mis en incubation pendant deux jours k 18°C 
20 environ, en atmosphere saturee d'humidite puis pendant 5 jours k 20-22°C environ sous 90- 
100% d'humidite relative. 

La lecture se fait 7 jours apr&s la contamination, en comparaison avec les plants 

temoins. 

Dans ces conditions, on observe, k la dose de 1 g/1, une protection bonne (au 
25 moins 75%) ou totale avec les composes suivants : 1, 2, 3, 4, 5, 6, 8, 9, 1 1, 13, 16, 20, 21, 
23, 24, 26, 27, 30, 31, 35, 33, 36, 37, 39, 40, 62, 68, 70, 72, 73, 74, 77, 78, 79, 80, 81. 

Exemple 27 : Test in vivo sur Puccinia recondita (rouille du b\€\ : 

On prepare, par broyage fin, une suspension aqueuse de la matiere active k tester 
30 ayant la composition suivante: 

• matifere active: 60 mg 

• agent tensioactif Tween 80, (oieate de derive polyoxyethyiene du sorbitan) dilue 
k 10% dans l'eau : 0,3 ml 

- on complete k 60 ml d'eau pour obtenir une suspension/solution k 1 g/1. 

35 Cette suspension aqueuse est ensuite eventuellement dilute par de l'eau pour 

obtenir la concentration ddsir£e en matifere active. 

Du bie, en godets, seme sur un substrat tourbe terre pouzzolane 50/50, est traite au 
stade 10 cm de hauteur par pulverisation de la suspension aqueuse ci dessus. 
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Des plants, utilises comme temoins sont traites par une solution aqueuse ne 
Nontenant pas la matifere active. 

Au bout de 24 heures, une suspension aqueuse de spores (100000 sp/cm^) est 
pulvdrisee sur le bl£; cette suspension a 6te obtenue k partir de plants containing. On place 
5 ensuite le ble pendant 24 heures en cellule d'incubation h environ 20°C et & 100% 
d'humidite relative, puis pendant 7 & 14 jours k 60% d'humidite relative. 

Le controle de l'6tat des plants se fait entre le 8fcme et le 15feme jour aprfes la 
contamination, par comparaison avec un tdmoin non traits. 

Dans ces conditions, on observe, & la dose de 1 g/1, une protection bonne (au 
10 rnoins 75%) ou totale avec les composes suivants : 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,12, 13, 20, 
21, 26, 27, 28, 30, 31, 32, 33, 35, 37, 40. 

La prfsente invention a egalement pour objet des compositions, utilisables comme 
agents fongicides, contenant comme matifere(s) active(s) un (ou plusieurs) compost selon 
la fonnule (I) tel que decrit pr6c6demment, en melange avec les supports solides ou 
15 liquides, acceptables en agriculture et les agents tensio-actifs egalement acceptables en 
agriculture. En particulier sont utilisables les supports inertes et usuels et les agents tensio- 
actifs usuels. 

Ces compositions peuvent contenir aussi toute sorte d'autres ingredients tels que, 
par exemple, des colloides protecteurs, des adh&ifs, des epaississants, des agents 
20 thixotropes, des agents de penetration, des stabilisants, des s6questrants, etc... Plus 
gendralement les composes utilises dans l'invention peuvent etre combines a tous les 
additifs solides ou liquides correspondant aux techniques habituelles de la mise en 
formulation. 

D'une fa$on generate, les compositions selon l'invention contiennent 
25 habituellement de 0,05 k 95 % environ (en poids) dun compose selon l'invention (appeie 
par la suite matifcre active), un ou plusieurs supports solides ou liquides et, eventuellement, 
un ou plusieurs agents tensioactifs. 

Par le terme "support", dans le present expose, on designe une matifcre organique 
ou minerale, naturelle ou synthetique, avec laquelle le compose est combine pour faciliter 
30 son application sur la plante, sur des graines ou sur le sol. Ce support est done 

generalement inerte et il doit 6tre acceptable en agriculture, notamment sur la plante traitee. 
Le support peut etre solide (argiles, silicates naturels ou synthetiques, silice, lysines, cires, 
engrais solides, etc..) ou liquide (eau, alcools, notamment le butanol etc.). 

L'agent tensioactif peut etre un agent emulsionnant, dispersant ou mouillant de 
35 type ionique ou non ionique ou un melange de tels agents tensioactifs. On peut citer par 
exemple des sels decides poly aery liques, des sels d'acides lignosulfoniques, des sels 
d'acides phenolsulfoniques ou naphtalfcnesulfoniques, des polycondensats d'oxyde 
d'ethylfene sur des alcools gras ou sur des acides gras ou sur des amines grasses, des 
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phenols substitues (notamment des alkylphenols ou des arylphdnols), des sels d'esters 
d'acides sulfosucciniques, des derives de la taurine (notamment des alkyltaurates), des 
esters phosphoriques d'alcools ou de phenols polyoxyethyies, des esters d'acides gras et de 
polyols, les derives k fonction sulfates, sulfonates et phosphates des composes precedents. 

5 La presence d'au moins un agent tensioactif est g^n&alement indispensable lorsque le 
compost et/ou le support inerte ne sont pas solubles dans l'eau et que l'agent vecteur de 
Tapplication est l'eau. 

Ainsi done, les compositions k usage agricole selon l'invention peuvent contenir 
les matures actives selon Tinvention dans de trfes larges limites, allant de 0,05 % k 95 % 

10 (en poids). Leur teneur en agent tensio-actif est avantageusement comprise entre 5 % et 40 
% en poids. 

Ces compositions selon l'invention sont elles-memes sous des formes assez 
diverses, solides ou liquides. 

Comme formes de compositions solides, on peut citer les poudres pour poudrage 
15 (k teneur en compost pouvant aller jusqu'i 100 %) et les granules, notamment ceux 
obtenus par extrusion, par compactage, par impregnation d'un support granule, par 
granulation a partir d'une poudre (la teneur en compost dans ces granules etant entre 0,5 et 
80 % pour ces derniers cas), les comprimls ou tablettes effervescents. 

Les composes de formule (I) peuvent encore etre utilises sous forme de poudres 
20 pour poudrage ; on peut aussi utiliser une composition comprenant 50 g de matiere active 
et 950 g de talc ; on peut aussi utiliser une composition comprenant 20 g de matiere active, 
10 g de silice finement divis6e et 970 g de talc ; on melange et broie ces constituants et on 
applique le melange par poudrage. 

25 Comme formes de compositions liquides ou destinies k constituer des 

compositions liquides lors de l'application, on peut citer les solutions, en particulier les 
concentrds solubles dans l'eau, les concentres emulsionnables, les emulsions, les 
suspensions concentrees, les aerosols, les poudres mouillables (ou poudre a pulveriser), les 
pites, les gels. 

30 Les concentres emulsionnables ou solubles comprennent le plus souvent 10 k 80 

% de matiere active, les emulsions ou solutions prates k Implication contenant, quant k 

elles, 0,001 k 20 % de matifcre active. 

En plus du solvant, les concentres emulsionnables peuvent contenir quand e'est 

necessairc, 2k20% d'additifs appropries comme les stabilisants, les agents tensio-actifs, 
35 les agents de penetration, les inhibiteurs de corrosion, les colorants ou les adhesifs 

precedemment cites. 
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A partir de ces concentres, on peut obtenir par dilution avec de l'eau des emulsions 
de toute concentration d6siree, qui conviennent particulierement a l'application sur les 
cultures. 

A titre d'exemple, voici la composition de quelques concentres imulsionnables : 



Exemple CE 1 : 

- mature active 400 g/1 

- dodecylbenzfene sulfonate alcalin 24 g/1 

- nonylphenol oxyphyle a 10 molecules 
d'oxyde d'ethylene 16 g/1 

- cyclohexanone 200 g/1 

- solvant aromatique q.s.p.l litre 



Selon une autre fonnule de concentre £mulsionnable, on utilise : 



Exemple CE 2 

- mati&re active 250 g 

- huile veg&ale epoxydee 25 g 

- melange de sulfonate d'alkylaryle et 

dither de polyglycol et d'alcools gras 100 g 

- dim^thylformamide 50 g 

- xylene 575 8 



Les suspensions concentrees, egalement applicables en pulverisation, sont 
preparers de maniere a obtenir un produit fluide stable ne se ddposant pas et elles 
contiennent habituellement de 10 a 75 % de matiere active, de 0,5 a 15 % d'agents 
tensioactifs, de 0,1 a 10 % d'agents thixotropes, de 0 a 10 % d'additifs approprtes, comme 
des anti-mousses, des inhibiteurs de corrosion, des stabilisants, des agents de penetration et 
des adhesifs et, comme support, de l'eau ou un liquide organique dans lequel la matiere 
active est peu ou pas soluble : certaines matieres solides organiques ou des sels mindraux 
peuvent etre dissous dans le support pour aider a empecher la sedimentation ou comme 
antigels pour l'eau. 

A titre d'exemple, voici une composition de suspension concentree : 



Exemple SC 1 : 

- matiere active 500 1 

- phosphate de trisfyrylphenol potyethoxyie 50 g 
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- alkylphenol polyethoxyie 50 g 

- polycarboxylate de sodium 20 g 

- Ethylene glycol 50 g 

- huile organopolysiloxanique (antimousse) 1 g 

5 - polysaccharide 1»5 g 

-eau 316,5 g 



Les poudres mouillables (ou poudre k pulveriser) sont habituellement prepays de 
manifcre qu'elles contiennent 20 i 95 % de matters active, et elles contiennent 
10 habituellement, en plus du support solide, de 0 a 30 % d'un agent mouillant, de 3 k 20 % 
d'un agent dispersant, et, quand c'est n&essaire, de 0,1 a 10 % d'un ou plusieurs stabilisants 
et/ou autres additifs, comme des agents de penetration, des adhesifs, ou des agents 
antimottants, colorants, etc... 

Pour obtenir les poudres k pulveriser ou poudres mouillables, on melange 
15 intimement les matieres actives dans les m&angeurs appropries avec les substances 

additionnelles et on broie avec des moulins ou autres broyeurs appropries. On obtient par Ik 
des poudres k pulveriser dont la mouillabilite et la mise en suspension sont avantageuses ; 
on peut les mettre en suspension avec de 1'eau k toute concentration d6sir6e et ces 
suspensions sont utilisables tr^s avantageusement en particulier pour Implication sur les 
20 feuilles des veg^taux. 

A la place des poudres mouillables, on peut r£aliser des pates. Les conditions et 
modalites de realisation et d'utilisation de ces pates sont semblables k celles des poudres 
mouillables ou poudres k pulveriser. 

A titre d'exemple, voici diverses compositions de poudres mouillables (ou poudres 

25 a pulveriser) : 

Exemple PM 1 

- matifcre active 

- alcool gras ethoxyie (agent mouillant) 
30 - phenyiethylphenol ethoxyie (agent dispersant) 

• craie (support inerte) 

Exemple PM 2 : 

- matifcre active 
35 - alcool synthetique oxo de type ramifie, en 

C13 ethoxyie par 8 a 10 oxyde d'ethylfcne 
(agent mouillant) 

- lignosulfonate de calcium neutre (agent 



50% 

2,5% 

5% 

42,5% 



10% 
0,75% 
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dispersant) 12% 

- carbonate de calcium (charge inerte) q.s.p. 100 % 

Ewmplg PM 3 : 

5 Cette poudre mouillable contient les memes ingredients que dans Texemple 

pr£c£dent, dans les proportions ci-aprfes : 

• matiere active 75% 

- agent mouillant 1 .50% 

- agent dispersant 8% 

10 - carbonate de calcium (charge inerte) q.s.p. 100% 

Exemple PM 4 : 

- matiere active 90% 

- alcool gras ethoxyie (agent mouillant) 4% 
15 - ptenyl&hylpbenol ethoxyl£ (agent dispersant) 6% 

Exemple PM 5 : 

- matiere active 50% 

- melange de tensio-actifs anioniques et 

20 non ioniques (agent mouillant) 2,5% 

- lignosulfonate de sodium (agent dispersant) 5% 

- argile kaolinique (support inerte) 42,5% 

Les dispersions et Emulsions aqueuses, par exemple les compositions obtenues en 
25 diluant & Taide d'eau une poudre mouillable ou un concentre £mulsionnable selon 

Tinvention, sont comprises dans le cadre general de la pr£sente invention. Les emulsions 
peuvent etre du type eau-dans-Thuile ou huile-dans-Teau et elles peuvent avoir une 
consistance epaisse comme celle d'une "mayonnaise". 

Les composes selon Tinvention peuvent etre formulas sous la forme de granules 
30 dispersibles dans Teau 6galement compris dans le cadre de Tinvention. 

Ces granules dispersibles, de density apparente gen^ralement comprise entre 
environ 0,3 et 0,6 ont une dimension de particules g6n£ralement comprise entre environ 
150 et 2000 et de preference entre 300 et 1500 microns. 

La teneur en matifere active de ces granules est g6n6ralement comprise entre 
35 environ 1 % et 90 %, et de preference entre 25 % et 90 %. 

Le reste du granule est essentiellernent compost d'une charge solide et 
eventuellement d'adjuvants tensio-actifs conferant au granule des propriety de 
dispersibiUte dans Teau. Ces granules peuvent etre essentieUement de deux types distincts 
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selon que la charge retenue est soluble ou non dans 1'eau. Lorsque la charge est 
hydrosoluble, elle peut etre minerale ou, de preference, organique. On a obtenu d'excellents 
resultats avec I'uree. Dans le cas d'une charge insoluble, celle-ci est de preference minerale, 
comme par exemple le kaolin ou la bentonite. Elle est alors avantageusement accompagnde 

5 d'agents tensio-actifs (k raison de 2 k 20 % en poids du granule) dont plus de la moitie est, 
par exemple, constitute par au moins un agent dispersant, essentiellement anionique, tel 
qu'un polynaphtalene sulfonate alcalin ou alcalino terreux ou un iignosulfonate alcalin ou 
alcalino-terreux, le reste etant constitue par des mouillants non ioniques ou anioniques tel 
qu'un alkyl naphtalene sulfonate alcalin ou alcalino-terreux. 

10 Par ailleurs, bien que cela ne soit pas indispensable, on peut ajouter d'autres 

adjuvants tels que des agents anti-mousse. 

Le granule selon 1'invention peut etre prepare par melange des ingredients 
n&essaires puis granulation selon plusieurs techniques en soi connues (drageoir, lit fluide, 
atomiseur, extrusion, etc...). On termine g£n£ralement par un concassage suivi d'un 

15 tamisage k la dimension de particule choisie dans les limites mentionndes ci-dessus. On 
peut encore utilise des granules obtenus comme precedemment puis impregnes avec une 
composition contenant la matifere active. 

De preference, il est obtenu par extrusion, en operant comme indique dans les 
exemples ci-aprfcs. 

20 

Exemple GDI : Granules dispersibles 

Dans un meiangeur, on melange 90 % en poids de matiere active et 10 % 
d'uree en pedes. Le melange est ensuite broye dans un broyeur k broches. On obtient une 
poudre que Ton humidifie avec environ 8 % en poids d'eau. La poudre humide est extrudee 
25 dans une extrudeuse k rouleau perfore. On obtient un granule qui est seche, puis concasse 
et tamise, de fa$on k ne garder respectivement que les granules d'une dimension comprise 
entre 150 et 2000 microns. 

Exemple GD2 : Granules dispersibles 
30 Dans un meiangeur, on melange les constituants suivants : 

- matiere active 75% 

- agent mouillant (alkylnaphtalfcne sulfonate de sodium) 2% 

- agent dispersant (polynaphtalene sulfonate de sodium) 8% 

- charge incite insoluble dans l'eau (kaolin) 15% 

35 

Ce melange est granule en lit fluide, en presence d'eau, puis seche, concasse et 
tamise de maniere k obtenir des granules de dimension comprise entre 0, 15 et 0,80 mm. 
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Ccs granules pcuvent etre utilises seuls, en solution ou dispersion dans de l'eau de 
maniere k obtenir la dose cherchfe. Us peuvent aussi etre utilises pour preparer des 
associations avec d'autres matures actives, notamment fongicides, ces derniferes etant sous 
la forme de poudres mouillables, ou de granules ou suspensions aqueuses. 

En ce qui concerne les compositions adaptfes au stockage et au transport, elles 
contiennent plus avantageusement de 0,5 & 95 % (en poids) de substance active. 
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REVENDICATIONS 



1 . Compositions pour le traitement du materiel de multiplication des plantes 
contre les maladies fongiques, caract6ris6es en ce qu'elles contiennent, comme matures 
actives au moins un d£riv6 3-ph6nylpyrazole de formule I: 



dans laquelle: 

Xi, X2, X3, X4 et X5, identiques ou difterents, sont: 

- un atome d'hydrogene ou d'halogfcne, un groupe hydroxy, mercapto, cyano, 
thiocyanato, nitro, nitroso, amino gventuellement substitue par un ou deux 
alkyles ou ph£nyles, 

- un radical alkyle, hydroxyalkyle, alkoxyalkyle, aminoalkyle,alkylsulfonyl 
alkylthioalkyle alkylsulfinylalkyle, alkylsulfonylalkyle, benzyle, altenyle, 
alkynyle, cyanoalkyle, alkoxy, alkenoxy, alkylthio, alkylsulfinyl, 
alkylsulfonyl, formyle, ac^tyle, alkyl- ou alkoxy(thio)carbonyle, mono ou di 
alkylamino(thio)carbonyle, amino(thio)carbonyl, mono- ou 
diarylamino(thio)carbonyle, carboxyle, carboxylate, carbamoyle ou 
benzoyle, 

- un radical ph£nyle, phSnyloxy ou ptenylthio 

• un radical alkyle- ou alkoxy- ou mono ou di alkylamino- phenyl- sultenyl 
ou sulfinyle ou sulfonyle, 

- un groupe sulfonique, ses sels, esters et amides d£riv6s, 




N 



Z 



I 
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- un groupe phosphoryle, substitu^ par deux groupes choisis dans le groupe 
comprenant alkyle, alkoxy, alkylthio et dialkylamino, benzyloxy, phenyloxy 
ou phenyle, 

- un groupe trialkyl- ou alkylphSnyle-silyle, 

deux des Xi, X 2 , X 3 , X4 et X5 adjacents pouvant egalement former un pont 
comprenant de 2 a 4 chainons, dont au moins un peut gtre remplace par un un atome 
d'oxygene.de soufre ou d'azote, et qui peut comporter un ou plusieurs atomes ou groupes 
suivants C, O, S, N, C=0, C=S, SO, S02, CH=CH, les carbones de ce pont pouvant etre ou 
non substitues par au moins un atome d'halogene et/ou au moins un groupe hydroxy, 
amino, alkyle, alkoxy ,alkylthio, mono ou di alkylamino, alkylsulfinyle ou -sulfonyle ou 
alkoxycarbonyle, la partie alkyle 6tant telle que deTmie ci-dessous, 

sous reserve que X ia X5 ne peuvent 6tre a la fois chacun un atome d'hydrogene; 

Y est un atome d'hydrogene, d'halogene, un groupe nitro, cyano, hydroxy, 
alkylcarbonyloxy, alkoxycarbonyloxy, aminocarbonyloxy, mercapto, carboxyle, 
carboxylate, formyle, alkyl(thio)carbonyle, arylcarbonyle, alkoxy(thio)carbonyle, 
carbamoyle, aminoalkyle, thiocyanato ou alkyle, alkenyle, alkynyle, alkoxy ou 
alkylthio, alkylsulfinyle ou -sulfonyle, la partie alkyle de ces radicaux 6tant 
eventuellement mono- ou polyhalogenee, un amino eventuellement substitu6 par 
un ou deux alkyles ou phenyles; ph6nyle, phenoxy, ph6nylthio, arylsulfinyle ou - 
sulfonyle, 

Y et XI ou X5 pouvant egalement former un pont comprenant de 1 a 3 chainons, 
qui peut comporter un ou plusieurs atomes ou groupes suivants C, O, S, N, C=0, C=S, SO, 
S02, CH=CH, les carbones de ce pont pouvant 6tre ou non substitues par au moins un 
atome d'halogene et/ou au moins un groupe hydroxy, alkoxy, alkylthio, mono ou di 
alkylamino, alkylsulfinyle ou -sulfonyle, la partie alkyle eumt telle que deTinie ci-dessous, 



Zest: 

- un atome d hydrogene, d'halogene, un groupe cyano, nitro, 
hydroxy ou 

- alkyle, haloalkyl, hydroxyalkyl, formyloxylalkyle, alkyl- ou 
aryl(tmo)carbonyloxyalkyle,alkoxy(thio)carbonyloxyalkyle, 

amino(thio)carbonyloxyalkyle, mono ou malkylamino(thio)- 
carbonyloxyalkyle, cycloalkyl ou cycloalkyl -alkyl, la partie cycloalkyl 
pouvant 6tre substituee par le groupe GR4 , deTini ci-apres, 

- alkoxy 6ventueUement substitu6 par un hydroxy, un alkoxy, 
un alkylthio, alkylsulfinyle ou -sulfonyle , 

-un phenyloxy ou phenylthio, ph6nylsulfinyle ou -sulfonyle 

- un amino eventuellement substitu* par un ou deux alkyles 



WO 96/02138 



40 



PCT/FR95/00921 



- altenyl ou alkynyl, chacun contenant de 3 2t 7 atomes de 
carbone, 6ventuellement subtitu6 

- phenyl ou Het, Sventuellement subtitu6 

- un groupe dc fonnule C(=Zi)Z2 dans lequel: 

5 . Z\ est un atoine d'oxygene ou de soufre ou un groupe 

alkylamino ou alkylimino ou arylamino ou arylimino et 
- Z2 est: 

• un atome dliydrogfcne, d'halogfcne, un groupe 
hydroxy, mercapto, cyano, amino, 
10 - alkyl, alkoxy, haloalkoxy, alkylthio, 

- alk6nyl ou alkynyl ou alk^nyloxy, chacun 
contenant de 3 a 7 atomes de carbone, 

- ptenyle, ptenylalkyl, ph&ioxy, ph<Snalkyloxy, 
-Het ou Het- alkyl, 

15 -phenylalk6nyl ou phenylalkynyl; Het-alk6nyl 

ou Het-alkynyl 

- mono ou di alkylamino, un radical mono- ou 
diph£nyl-amino, ou alkyl- ou arylsulfonylamino, 

20 - un groupe phosphoryle substitue par deux radicaux choisis 

parmi le groupe comprenant alkyle, alkoxy, alkylthio, dialkylamino, 
cycloalkyl ou cycloalkyl 

-alkyl, alkynyl ou alkynyl, phenyl, phenylalkyl, Het ou Het-alkyl, 
phenyl ou Het, eventuellement subtitu^s; 
25 - ou un groupe S(=Zi)(=Z3>Z2, dans lequel Z\ et Z 2 ont les memes 

significations que ci-dessus et Z3 a les memes significations que sans 
etre forcement £gal k Z\, 

ainsi que les formes tautomeres de formule I bis, lorsque Z est un atome d'hydrogene ou 
30 isomeres lorsque Z est un groupe de formule C^Z^Z^ ou S(=Zi)(=Z3)Z2, 
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Ibis 

5 ainsi que les sels d'hydracide ou d'acide perchlorique ou nitrique ou sulfuriquc ou 

d'acides alkyl- ou phenyl(eventuellement substitue) sulfoniques des ddrivSs deformulcs I 
ou I bis ct leurs complexes mttalliques, et leurs N-oxydes, 

6tant entendu que dans toutes les significations ci-dessus, 

- la partie hydrocarbon^ lin^aire de ces groupes peut comprendre de 1 
l0 a 7 atomes de carbone et etre 6ventuellement halog6n6e (de 1 k 8 atomes 

d'halogfene), 

- la partie cycloalkyle de ces groupes peut comprendre de 3 k 7 atomes 
de carbone et etre Sventuellement substitu6 par au moins un 

substituant choisi dans le groupe GR4 ddfini ci-dessous, 
15 - la partie ph£nyle dtsigne le noyau ptenyle 6ventuellement substituS 

par 1 k 5 substituants choisis dans le groupe comprenant un atome 
d'halogfcne, un alkyle ou alkoxy de 1 k 3atomes de carbone et nitre, 

- Het est un radical h&6rocyclique, mono ou bicyclique, contenant de 5 
a 10 atomes, dont lk 4 sont des h&Sroatomes (oxyg&ne, soufre, azote, 

20 phosphore);. 

-le groupe GR4 comprend : 

- un atome d'halogfcne, ou un groupe cyano, nitro, mono ou 

dialkylamino, 

- un alkyl, alkoxy, alkylsulf6nyl, alkylsulfonyl, alkycarbonyl, 
25 alkylthiocarbonyl, alkoxycarbonyl, alkoxythiocarbonyl, 

mono- ou dialkykaminocarbonyl ou mono- ou 
dialkykaminothiocarbonyl, mono ou dialkylaminosulfonyl, 
(la partie alkyl de tous ces substituants contenant de Ik 4 atomes de carbone 
et pouvant 6tre substitute par U 9 atomes dTialogfcne), 
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2. Compositions selon la revendication 1, caractensees en ce que, dans la formule, Y est 
un atome de chlore ou de brome. 

5 3. Compositions selon l'une des revendications 1 et 2, caracterisees en ce que, dans la 
formule I, Z est un atome d'hydrogene ou un groupe C(=Zi)Z2, dans lequel Z\ est un 
atome d'oxygene ou de soufre. 

4. Compositions selon l'une des revendications 1 a 3, caractensew en ce que, dans la 
10 formule I, X i X2 et X4 sont un atome d'hydrogene ou d'halogene ou un groupe nitro, 

amino ou alkyle, eventuellement halogene\ de 1 a 4 atomes de carbone. 

5. Compositions selon l'une des revendications 1 a 3, caractensees en ce que, dans la 
formule I, X3 est un atome d'hydrogene ou de fluor. 

15 

6. Compositions selon l'une des revendications 1 a 3, caractensees en ce que, dans la 
formule I, X\ et/ou X5 sont un atome d'hydrogene. 

7. Compositions selon l'une des revendications 1 a 3, caractensees en ce que, dans la 

20 formule I, deux substituants adjacents choisis parmi Xi, X2, X3, X4 et X5 forment un pont 
comprenant 3 ou 4 chainons, en particulier un pont m^thylenedioxi eventuellement 
halogene et de preference fluor£. 

8. Compositions selon l'une des revendications 1 a 3, caractensees en ce que, dans la 
25 formule I, Xi, X3 et X5 sont un atome d'hydrogene et X2, X4 sont chacun un atome de 

chlore. 

9. Compositions selon l'une des revendications 1 a 3, caractensees en ce que, dans la 
formule I, 

30 X 1 est un nitro, X2, X4 sont chacun un atome de chlore X3 est un atome de fluor et X5 est 
un atome d'hydrogene. 

10 . Compositions selon la revendication 7, caractensees en ce que, dans la formule I, 
Xi est un atome de fluor, X2, X4 sont chacun un atome de chlore X3 est un atome de 

35 fluor, X3 et X5 sont un atome d'hydrogene. 
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1 1 . ProcSdd pour le traitement du materiel dc multiplication des plantcs contre les 
maladies fongiques, caracterisfes en ce qu' on utilise une composition selon Tune des 
revendications 1 & 8. 

5 12. Nouveaux composes de la famille des 3-ph6nyl -pyrazoles, caract6ris6s en ce qu'ils sont 
choisis dans le groupe de formule I: 




dans laquelle: 

10 Y est un atome de chlore et Z est un atome d'hydrogfcne, 

X\ est un atome d'hydrogfcne ou d'halogfene ou un groupe nitro, amino ou m&hyle 

X 2 est un atome d'halogfcne ou un groupe nitro, amino ou mdthyle, 

X3est un atome d'hydrogfcne ou d'halogfcne 

X4 est un atome d'halogene ou un groupe amino nitro, ou m&hyle, 

15 X5 est un atome d'hydrogfcne ou d'halog&ne. 

13. Derives selon la rcvendication 12, caract£ris6s en ce que, dans la formule I: 

X2 est un atome de chlore ou de brome; 

X3 et X5, identiques ou diffgrents, sont chacun un atome d'hydrogene ou de fluor. 

20 

14. D6riv6s selon la revendication 12, choisis dans le groupe comprenant les d6riv6s de 
formule I, dans laquelle: 

X 1= H; X 2 = CH 3 ; X 3 = F; X4= CH 3 ; et X 5 = H 
Xi= NO2; X 2 = CI; X 3 = F; X4 = CI; et X 5 = H 
25 Xi= NH 2 ; X 2 = CI; X 3 = F; X4 = CI; et X 5 = H 

Xp F; X 2 = CI; X 3 = F; X4 = CI; et X 5 = F 
Xi= H; X 2 = Q; X 3 = H; X4 = F; et X 5 = H; 
Xi= F; X 2 = CI; X 3 = H; X4 = CI; et X 5 = H 
F; X 2 = Br; X 3 = H; X4= Br; et X 5 = H 
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Xi= CH 3 ; X 2 = N0 2 ; X 3 = H; X4 = F; et X 5 = H; 
Xp F; X 2 = CI; X 3 = F; X4 = CI; et X 5 =H; 
X]= F; X 2 = CI; X 3 = H; X 1= F; X 2 = CI; X 3 = H; 
X 1= H; X 2 = CI; X 3 = F; X4 = CI; et X 5 = H 

15. Compositions pour le traitement foliaire des plantes centre les maladies fongiques, 
caract£ris6es en ce qu'elles contiennent, comme matifcre active au moins un d6h\6 3- 
phSnylpyrazole selon Tune des revendications 1 1 k 13. 

16. Procldg pour le traitement foliaire des plantes contre les maladies fongiques, 
caract£ris6es en ce qu'on utilise comme mati&ie active au moins un deriv6 3- 
ph6nylpyrazole selon 1'une des revendications 1 1 & 13. 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



al Application No 

PCT/6B 95/01635 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


membcr(s) 


date 



GR-B- 1000694 



08-10-92 



NONE 



tr A DU/St 


cc US oc 


AU-A- 
WO-A- 
JP-T- 


2501466 

8205182 
8203152 
58500271 


17-09-02 

06-10-82 
30-09-82 
24-02-83 


US-A-4252081 


24-02-81 


NONE 






WO-A-9203921 


19-03-92 


AU-A- 
US-A- 
CA-A- 


8444891 
5251571 
2044301 


30-03-92 
12-10-93 
05-03-92 


US-A-4013042 


22-03-77 


N0NE 






GB-A-2040652 


03-09-80 


GB-A.B 

US-A- 

US-A- 


2044591 
4351268 
4380213 


22-10-80 
28-09-82 
19-04-83 



Pom PCT/ISA/MO (puant family mirm) (l*y 1WQ) 



INTERNATIONAL SEARCH REPORT 



bit onal Application No 

PCT/FR 95/00921 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A01N43/56 C07D231/16 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A01N C07D 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Quo on of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



W0.A.93 22287 (RHONE-POULENC AGROCHIMIE) 

11 November 1993 

cited in the application 

see claims 1,14,15 

EP.A.O 538 156 (RHONE-POULENC AGROCHEMIE) 

21 April 1993 

cited in the application 

see claims 1,12,13 



1-16 



1-7 



□ 



Further documents arc listed in the continuation of box C. 



m 



Patent family members arc listed in annex. 



* Special categories of a led documents : 

•A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E' earlier document but published on or after the international 

filing date 

'V document which may throw doubts on priority daim(s) or 
which is a ted to establish the publication date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

*P' document published prior to the international filing date but 
later than the priority dale claimed 



later document published after the international filing date 
or priority date and not in conflict with the application but 
a ted to understand the principle or theory underlying the 



'X' document of particular relevance; the daimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y' d ocument of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

16 October 1995 



Date of mailing of the international search report 

30. 10.95 



Name j 



of the ISA 

European Patent Office, P.B. SSI 8 Patentiaan 2 
NL • 2280 HV Rijswijk 
Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+ 31-70) 340-3016 



Authorized officer 



Decorte, D 



Form PCT/1SA/21C (t 



id thMU (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family f 



Inb onal Application No 

PCT/FR 95/00921 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


dale 


member (s) 


date 


WO-A-9322287 


11-11-93 


FR-A- 


2690440 


29-10-93 




AU-B- 


4263993 


29-11-93 




BG-A- 


97668 


15-11-94 




CA-A- 


2134453 


11-11-93 




CN-A- 


1079735 


22-12-93 




CZ-A- 


9402658 


12-04-95 




EP-A- 


0638070 


15-02-95 




FI-A- 


945034 


23-12-94 




HU-A- 


69065 


28-08-95 




JP-T- 


7506355 


13-07-95 




SI-A- 


9300220 


31-12-93 




ZA-A- 


9302945 


01-11-93 




ZW-A- 


5493 


16-03-94 



EP-A-0538156 


21-04-93 


FR-A- 


2682379 


16-04-93 






AU-A- 


2630192 


22-04-93 






CA-A- 


2080195 


10-04-93 






JP-A- 


6001769 


11-01-94 






NZ-A- 


244671 


26-05-95 






PL-A- 


296208 


13-12-93 






PL-A- 


299872 


05-04-94 






ZA-A- 


9207718 


15-11-93 



Form PCT /ISA/210 (ptuot family «n«> (Jo* Iff!) 



RAPPORT DE RECHERCHE INTERNATIONALE 



Dc Je Internationale No 

PCT/FR 95/00921 



A. CLASSEMENT DE L OBJET DE LA DEMANDE 

CIB 6 A01N43/56 C07D231/16 



Scion la class fication intcmabonale des brevets (CIB) ou a la fois sdon la class ficao on naoonalc ct la CIB 



B. DOMA1NES SUR L ESQ U ELS LA RECHERCHE A PORTE 



Documentation mini male consultec (systeme dc classification sum dcs symboles dc ciassemcnt) 

CIB 6 A01N C07D 



Documentation consultec autre que la documentation minimalc dans la mesurc ou ccs documents rclevent des domaines sur lesqucis a pone la recherche 



Base dc donneca tlectrontquc consultec au cours dc la recherche Internationale (nom de la base dc donneei, et n ccla est realisable, termcs dc 
utilises) 



C. DOCUMENTS CONSIDERES COM ME PERTINENTS 



Categoric ' Identification des documents cites, avec, le cas echeant. Iindicaticn dcs passages pertinents 



. dcs revendications vnCcs 



WO, A, 93 22287 (RHONE-POULENC AGROCHIMIE) 

11 Novembre 1993 

cite dans la demande 

voir revendications 1,14,15 

EP,A,0 538 156 (RHONE-POULENC AGROCHEMIE) 

21 Avril 1993 

cite dans la demande 

voir revendications 1,12,13 



1-16 



1-7 



□ 



Voir la suite du cadre C pour la Tin de la listc dcs documents 



m 



Lcs documents dc families dc brevets sont indiqucs en annexe 



* Categories special cs de documents ales: 

"A* document defmissant letat general de la technique, now 

conndere comme pamculierement pertinent 
"E" document anlcncur, mats public a la date de depot tmcmational 



*L # document pouvant fcter un doute sur une rcvenchcation dc 
pnonte ou ate pour determmcr la date de publication d une 
autre citation ou pour une raison specialc (telle qu'indiquee) 

'O' document se referant A une divulgation oralc, a un usage, a 
une exposition ou tous autres moyens 

•P* document public avant la date de depot international, mail 
posteneurement a la date de pnontt rcvendiquee 



T document ultencur publie aprts la date dc dCpftl international ou la 
date de pnonte el n'appartenenant pat a fetal de la 
technique pertinent, mais cite pour tomurendrc le pnnape 
ou la ttieohe constituant la base de r invention 

"X* document parQcuherement pertinent; rinvention rcvendiquee ne peut 
etre cormderee comme nouveUe ou comme tmpbquant une activit* 
inventive par rapport au document conndere isoJCmcnt 

" Y* document pamculierement pertinent; rinvention rcvendiquee 
ne peut etre consderee comme tmpli quant une art vite inventive 
lorsque le document est aasodt A un ou pi us curs autres 
documents de mcmc nature, cette combinaison etant Cvidcnte 
pour une personnc du mcuer 

'&' document qui fait panic de la meme famillc dc brevets 



Date a laqueUc la recherche Internationale a etc effecuvement achevee 

16 Octobre 1995 



Date d'cxpediuon du present rapport de recherche Internationale 



30.10,95 



Nom ct adresse postalc dc I' administration chargte dc la 
Office Europeen dcs Brevets, P.B. 5818 
NL • 2280 HV Rijswijk 
Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Foncnonnaire autonse 



Decorte, D 



Forauilatf* PCT /ISA/210 (cauntma ftuule) (j«"»»t 1993) 



RAPPORT DE RECHERCHE INTERNATIONALE 

Rensagnemcnts reUufs tux mcmbrcs de families de brevets 



Dc. c Internationale No 

PCT/FR 95/00921 



Document brevet cite 
au rapport de recherche 


Date de 
publication 


Membre(t) de l» 
famillede brevets) 


Date de 

publication 


WO-A-9322287 


11-11-93 


FR-A- 


2690440 


29-10-93 




AU-B- 


4263993 


29-11-93 




BG-A- 


97668 


15-11-94 




CA-A- 


2134453 


11-11-93 




CN-A- 


1079735 


22-12-93 




CZ-A- 


9402658 


12-04-95 




EP-A- 


0638070 


15-02-95 




FI-A- 


945034 


23-12-94 




HU-A- 


69065 


28-08-95 




JP-T- 


7506355 


13-07-95 




SI-A- 


9300220 


31-12-93 




ZA-A- 


9302945 


01-11-93 




ZW-A- 


5493 


16-03-94 



EP-A-0538156 


21-04-93 


FR-A- 


2682379 


16-04-93 






AU-A- 


2630192 


22-04-93 






CA-A- 


2080195 


10-04-93 






JP-A- 


6001769 


11-01-94 






NZ-A- 


244671 


26-05-95 






PL-A- 


296208 


13-12-93 






PL-A- 


299872 


05-04-94 






ZA-A- 


9207718 


15-11-93 



WO 96/02138* - 1 - PCT/FR95/00921 

Fungicidal compositions based on 3-phenylpyrazole 
derivatives for the treatment of plant propagation 
material, new 3-phenylpyrazole derivatives and their 
fungicidal applications 
5 The present invention relates to the use of 

3-phenylpyrazole derivatives for the protection of plant 
propagation material against fungal diseases, compositions 
containing these derivatives and new derivatives of this 
family, to compositions containing these latter and 
10 fungicidal compositions containing them, as well as to a 
process for the treatment of plants with these 
derivatives. 

Some 3-phenylpyrazole derivatives are described, 
in particular, in the published Applications EP 0,53 8,156 

15 and WO 93/22287, for their advantageous properties against 
fungal diseases of the foliage of plants. 

"Plant propagation material" is understood to 
denote all the generative parts of the plant which may be 
used for the reproduction and propagation of the latter. 

20 There may be mentioned, for example, the seeds (in the 
strict sense of the term) for crops other than potato, 
roots, fruits, tubers, bulbs, rhizomes, parts of plants, 
or alternatively germinated plants and young plants which 
are to be transplanted after germination or after 

25 emergence from the soil. These young plants may be 
protected before transplantation by a total or partial 
treatment by immersion. Among the propagation products 



which are suitable for the treatment process according to 
the invention, the following will be preferred: 

the seeds of dicotyledons: pea, cucumber, melon, 
soya, cotton, sunflower, rape, bean, flax, beet 
5 - the seeds of monocotyledons: cereals, maize, rice 
or potato tubers . 
Preferably, the seeds will be coated with 0.1 to 500 g of 
active substance per quintal of seed, preferably 1 to 
400 g per quintal. 
10 Preferably, in the case of tubers, the latter are coated 
with an amount of active substance corresponding to the 
soaking of the said product in a composition containing 
0.1 g/1 to 100 g/1 of active substance. 

The subject of the invention is, more 
15 especially, on the one hand compositions for the treatment 
of plant propagation material against fungal diseases, 
characterized in that they contain as active substances at 
least one 3-phenylpyrazole derivative of formula I: 




in which: 

5 Xi/X 2/ X 3/ X 4 and X 5/ which may be identical or 

different, are: 

a hydrogen or halogen atom, a hydroxy 1, 
mercapto, cyano, thiocyanato, nitro or nitroso group or an 
amino group optionally substituted with one or two alkyls 
10 or phenyls, 

- an alkyl, hydroxyalkyl , alkoxyalkyl, amino- 
alkyl , alkylsulphonyl , alkyl thioalkyl , alkyl - 
sulphinylalkyl , alkylsulphonylalkyl , benzyl , alkenyl , 
alkynyl, cyanoalkyl, alkoxy, alkenoxy, alkylthio, 

15 alkylsulphonyl, formyl, acetyl, alkyl- or alkoxy (thio) - 
carbonyl, mono- or dialkylamino ( thio) carbonyl , 

amino (thio) carbonyl, mono- or diary lamino (thio) carbonyl, 
carboxyl, carboxylate, carbamoyl or benzoyl radical, 

- a phenyl, phenyloxy or phenylthio radical, 
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an alkyl- or alkoxy- or mono- or 
di (alky lamino) phenyl sulphenyl or -sulphinyl or -sulphonyl 
radical, 

a sulphonic group, its salts, esters and 
5 derived amides, 

- a phosphoryl group substituted with two groups 
chosen from the group comprising alkyl, alkoxy, alkyl thio 
and dialkylamino, benzyloxy, phenyloxy or phenyl, 

- a trialkyl- or alkylphenylsilyl group, 

10 it also being possible for two of the adjacent groups 

Xi, X 2 , X 3/ X 4 and X 5 to form a bridge comprising from 2 to 
4 chain-members, at least one of which may be replaced by 
an an oxygen, sulphur or nitrogen atom, and which can 
contain one or more of the following atoms or groups, 

15 namely C, O, S, N, C=0, C=S, SO, S0 2 , CH=CH, it being 
possible for the carbons of this bridge to be 
unsubstituted or substituted with at least one halogen 
atom and/or at least one hydroxyl, amino, alkyl, alkoxy, 
alkylthio, mono- or dialkylamino, alkylsulphinyl or 

2 0 -sulphonyl or alkoxycarbonyl group, the alkyl portion 
being as defined below, 

with the proviso that X x to X 5 cannot each be 
simultaneously a hydrogen atom; 

Y is a hydrogen or halogen atom or a nitro, cyano, 

25 hydroxyl , alkylcarbonyloxy , alkoxycarbonyloxy , 

aminocarbonyloxy , mercapto , carboxy 1 , carboxylate , f ormyl , 
alkyl (thio) carbonyl, arylcarbonyl, alkoxy (thio) carbonyl, 



carbamoyl, aminoalkyl, thiocyanato or alkyl, alkenyl, 
alkynyl, alkoxy or alkylthio, alkylsulphinyl or -sulphonyl 
group, the alkyl portion of these radicals being 
optionally mono- or polyhalogenated, an amino optionally 
5 substituted with one or two alkyls or phenyls; phenyl, 
phenoxy, thiophenyl, arylsulphinyl or -sulphonyl, 

it also being possible for Y and XI or X5 to form a 
bridge comprising from 1 to 3 chain-members which can 
contain one or more of the following atoms or groups, 

10 namely C, O, S, N, C=0, OS, SO, S0 2 , CH=CH, it being 
possible for the carbons of this bridge to be 
unsubstituted or substituted with at least one halogen 
atom and/or at least one hydroxyl, alkoxy, alkylthio, 
mono- or dialkylamino, alkylsulphinyl or -sulphonyl group, 

15 the alkyl portion being as defined below, 
Z is : 

- a hydrogen or halogen atom or a cyano, nitro 
or hydroxyl group, or 

an alkyl, haloalkyl, hydroxyalkyl , 
20 formyloxyalkyl, alkyl- or aryl (thio) carbonyloxyalkyl, 
alkoxy (thio) carbonyloxyalkyl, amino (thio) - 

carbonyloxyalkyl, mono- or dialkylamino - 

(thio) carbonyloxyalkyl, cycloalkyl or cycloalkylalkyl, it 
being possible for the cycloalkyl portion to be 
25 substituted with the group GR4 defined below, 

- alkoxy optionally substituted with a hydroxyl, 
an alkoxy, an alkylthio, alkylsulphinyl or -sulphonyl, 
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- a phenyloxy or phenyl thio, phenylsulphinyl or 
- sulphonyl , 

- an amino optionally substituted with one or 
two alkyls, 

5 - alkenyl or alkynyl, each containing from 3 to 

7 carbon atoms and optionally substituted, 

- phenyl or Het, optionally substituted, 

- a group of formula C(=Z 1 )Z 2 in which: 

- Z x is an oxygen or sulphur atom or an 
10 alkylamino or alkylimino or arylamino or arylimino group, 

and 

- Z 2 is: 

- a hydrogen or halogen atom or a 
hydroxyl, mercapto, cyano or amino group, 

15 - alkyl, alkoxy, haloalkoxy, 

alkylthio, 

- alkenyl or alkynyl or alkenyloxy, 
each containing from 3 to 7 carbon atoms, 

phenyl, phenylalkyl, phenoxy, 

20 phenalkyloxy, 

- Het or Het-alkyl, 

- phenylalkenyl or phenylalkynyl; Het- 
alkenyl or Het -alkynyl, 

- mono- or dialkylamino, a mono- or 
25 diphenylamino or alkyl- or arylsulphonylamino radical, 

a phosphoryl group substituted with two 
radicals chosen from the group comprising alkyl, alkoxy, 
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alkylthio, dialkylamino, cycloalkyl or cycloalkyl 

-alkyl, alkenyl or alkynyl, phenyl, phenylalkyl, 
Het or Het-alkyl, phenyl or Het, optionally substituted; 

- or a group S i=Z 1 ) (=Z 3 ) Z 2 , in which Zi and Z 2 
5 have the same meanings as above and Z 3 has the same 
meanings without necessarily being equal to Z x , 
as well as the tautomeric forms of formula la when Z is a 
hydrogen atom or isomeric forms when Z is a group of 
formula C(=Zi)Z 2 , or S (=Z 1 ) ( = Z 3 ) Z 2/ 




la 



as well as the salts of the derivatives of formulae I 
15 or la with a hydracid or with perchloric or nitric or 
sulphuric acid or with alkyl- or phenyl (optionally 
substituted) sulphonic acids and their metal complexes and 
their N-oxides, 



on the understanding that, in all the above meanings, 

- the linear hydrocarbon portion of these groups can 
comprise from 1 to 7 carbon atoms and can be optionally 
halogenated (from 1 to 8 halogen atoms) , 

5 - the cycloalkyl portion of these groups can comprise 

from 3 to 7 carbon atoms and can be optionally substituted 
with at least one substituent chosen from the group GR4 
defined below, 

the phenyl portion denotes the phenyl ring 
10 optionally substituted with 1 to 5 substituents chosen 
from the group comprising a halogen atom, an alkyl or 
alkoxy having 1 to 3 carbon atoms and nitro, 

- Het is a mono- or bicyclic heterocyclic radical 
containing from 5 to 10 atoms, 1 to 4 of which are hetero 

15 atoms (oxygen, sulphur, nitrogen, phosphorus) ; 
the group GR 4 comprises: 

- a halogen atom or a cyano, nitro, mono- 
or dialkylamino group, 

an alkyl, alkoxy, alkylsulphenyl, 
2 0 alkylsulphonyl , alkylcarbonyl , alkyl thiocarbonyl , 

alkoxycarbonyl , alkoxythiocarbonyl, mono- or dialkyeamino- 
carbonyl or mono- or dialkyeaminothiocarbonyl, mono- or 
dialkylaminosulphonyl (the alkyl portion of all these 
substituents containing from 1 to 4 carbon atoms and being 
25 able to be substituted with 1 to 9 halogen atoms) . 

Preferably, in the formula I, Y is a chlorine or 
bromine atom. 
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Other preferred derivatives are such that, in 
the formula I, Z is a hydrogen atom or a group C(=Zi)Z 2 , 
in which Z x is an oxygen or sulphur atom. 

Other preferred derivatives are such that, in 
5 the formula I, Xi, X 2 and X 4 are a hydrogen or halogen 
atom, a nitro or amino group or an optionally halogenated 
alkyl group having 1 to 4 carbon atoms. 

Other preferred derivatives are such that, in 
the formula I, X 3 is a hydrogen or fluorine atom. 
10 Other preferred derivatives are such that/ in 

the formula I, XI and/ or X 5 are a hydrogen atom. 

Other preferred derivatives are such that, in 
the formula I, two adjacent substituents chosen from X lf 
X 2 , X 3 , X 4 and X 5 form a bridge comprising 3 or 4 chain- 
15 members, especially an optionally halogenated and 
preferably fluorinated methylenedioxy bridge. 

Especially preferred derivatives are such that, 
respectively, in the formula I: 

a) Xi, X 3 and X 5 are a hydrogen atom and X 2 and X 4 are 
20 each a chlorine atom, 

b) Xi is a nitro, X 2 and X 4 are each a chlorine atom, 
X 3 is a fluorine atom and X 5 is a hydrogen atom, c) Xi is a 
fluorine atom, X 2 and X 4 are each a chlorine atom, X 3 is a 
fluorine atom and X 3 and X 5 are a hydrogen atom. 

25 Some of these derivatives are new, and such that, in the 
formula I : 

Y is a chlorine atom and Z is a hydrogen atom, 



Xx is a hydrogen or halogen atom or a nitro, amino or 
methyl group, 

X 2 is a halogen atom or a nitro, amino or methyl 
group , 

5 X 3 is a hydrogen or halogen atom, 

X 4 is a halogen atom or an amino, nitro or methyl 
group , 

X 5 is a hydrogen or halogen atom. 
Preferred new derivatives are such that, in the formula I: 
10 Y, Z, X x and X 4 are as described above, 

X 2 is a chlorine or bromine atom, 

X 3 and X 5 , which may be identical or different, are 
each a hydrogen or fluorine atom. 

The derivatives according to the invention may 
15 be prepared according to processes known per se, such as 
are described in the published Applications EP 0,538,156 
and WO 93/22287. 

The examples which follow illustrate , 
respectively, the preparation of new derivatives, their 
2 0 physicochemical characteristics (the structures were 
verified by NMR analysis) , their fungicidal properties in 
treatment on foliage diseases as well as the fungicidal 
properties of the collective derivatives according to the 
invention in seed treatment. 

25 

Example 1: Benzoic acids 

a) 2, 3-Dichloro-5-nitrobenzoic acid. 
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58 g (0.57 mol) of potassium nitrate are added 
portionwise to a solution, cooled to 5c£C, of 100 g 
(0.52 mol) of 2,3-dichlorobenzoic acid dissolved in 
1000 ml of concentrated sulphuric acid. After 1 hour, the 
5 reaction medium is poured into 8 1 of ice, filtered 
through sintered glass and then dried (yield 63 %; 
analysis) . 

b) 3-Chloro-4-f luoro-5-bromobenzoic acid. 
Under an argon atmosphere, 10 g (0.0265 mol) of 

10 3, 5-dibromo-4-f luorobenzoic acid are dissolved in 200 ml 
of dry THF. 37 ml of 1.6 M n-BuLi dissolved in hexane are 
introduced dropwise at -70£C. After one hour of stirring, 
25.1 g (0.106 mol) of hexachloroethane dissolved in 20 ml 
of dry THF are added. After 2 hours at -7 0£C, the 

15 temperature of the medium is gradually raised to room 
temperature. The reaction mixture is hydrolysed with 50 ml 
of water and then extracted with ether. The aqueous phase 
is acidified by adding IN HC1 and then extracted with 
ether. The organic phase is dried over magnesium sulphate 

20 and concentrated under reduced pressure. The solid is 
recrystallized in a heptane/ether mixture to give 1 . 2 g of 
3-chloro-4-f luoro-5-bromobenzoic acid (yield: 18 %; 
melting point: 184£C) . 

c) 3-Bromo-4-f luoro-5-bromobenzoic acid. 

25 60.8 g of sodium hydroxide pellets are dissolved 

in 500 ml of water. 26 ml of bromine are added while the 
temperature of the reaction medium is maintained below 
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+10£C. 50.0 g (0.169 mol) of 3-bromo-4-f luoro-5- 
bromoacetophenone dissolved in 50 ml of dioxane are 
introduced while the temperature of the reaction medium is 
maintained below +10£C. The temperature of the reaction 
5 mixture is raised to room temperature while controlling 
the exothermic effect so as not to exceed +35£C. Stirring 
is continued for 1.5 hours at room temperature. The 
aqueous phase is extracted with ether, acidified to 
approximately pH 1 with IN HCl and re-extracted with 

10 ether. The organic phase is dried over magnesium sulphate 
and concentrated under vacuum. The solid is ground in 
heptane to give 47.5 g of 3 -bromo-4 -f luoro-5-bromobenzoic 
acid (yield: 74 %; melting point: 201£C) . 

d) 3, 5-Dichloro-2, 4, 6-trif luorobenzoic acid. 

15 Under an argon atmosphere and at -70£C, 57 ml 

of a 1.6 M solution of n-BuLi in hexane are added dropwise 
to a solution of 10.4 g (0.090 mol) of TMEDA in 4 0 ml of 
dry THF. At -70£C, 15 . 0 g (0.075 mol) of 3 , 5-dichloro- 
2,4, 6-trif luorobenzene in 10 ml of dry THF are added 

20 dropwise. After 1 hour of stirring at -70£C, the reaction 
mixture is poured onto solid carbon dioxide in 100 ml of 
dry THF. The reaction medium is stirred while allowing the 
temperature to rise gradually to room temperature, then 
hydrolysed with water and extracted with ether. The 

25 aqueous phase is acidified with IN HCl and extracted with 
ether. The organic phase is dried over magnesium sulphate 
and concentrated under vacuum. The solid is recrystallized 
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in a heptane/ether mixture (yield: 54 %; melting point: 
136£C) . 

e) 3 , 5-Dichloro-2, 4-dif luorobenzoic acid. 
Under an argon atmosphere and at -50£C, 90 ml 

5 of a 1.6 M solution of n-BuLi in hexane are added dropwise 
to a solution of 14.3 g (0.090 mol) of diisopropylamine in 
100 ml of dry THF. After half an hour at -50£C, 20.0 g 
(0.109 mol) of 3, 5-dichloro-2, 4-dif luorobenzene in 70 ml 
of dry THF are added dropwise. The reaction medium is 

10 stirred f or . 1 hour at -70£C and poured onto solid carbon 
dioxide in 100 ml of dry THF. After returning to room 
temperature, the reaction mixture is hydrolysed with water 
and extracted with ether. The aqueous phase is acidified 
with IN HC1 and extracted with ether. The organic phase is 

15 dried over magnesium sulphate and concentrated under 
vacuum. The solid is recrystallized in a heptane/ether 
mixture (yield: 37 %; melting point: 177£C) . 

f) 3, 5-Dichloro-2, 6-dif luorobenzoic acid. 

9.5 g (0.06 mol) of 2 , 6-dif luorobenzoic acid and 
20 7.8 ml of oxalyl chloride (0.09 mol) are dissolved in 
50 ml of 1, 2-dichloroethane. 5 drops of DMF are added and 
the mixture is stirred for 1 hour at room temperature. 
24 g (0.18 mol) of aluminium chloride are added and the 
medium is brought to 60-70£C. After a stream of chlorine 
25 has been passed through for 5 hours while the temperature 
of the reaction medium is maintained at between 60 and 
70£C, the mixture is poured into 100 ml of IN HC1. The 
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precipitate is recovered by filtration, washed with water 
and dried under reduced pressure to give 13 g of a cream- 
coloured solid (yield: 95.6 %; X H & 13 C NMR) . 

Using the procedure described above, but with 
5 the appropriate reactants, the following acids were 
prepared : 

3-f luoro-5-bromobenzoic acid (yield: 78 %; melting 
point: 144$C) ; 

2- nitro-3-chloro-5-methylbenzoic acid (yield: 83 %; 
10 melting point: 226£C) ; 

3- f luoro-5-methoxybenzoic acid (yield: 90 %; melting 
point: 121£C) . 

Example 2 : Acetophenones 

(see Example 4 D of Application WO 93/22287) 

15 Acetophenones are obtained from the benzoic 

acids obtained above according to the following procedure: 

a) 2, 3-Dibromo-5-methylbenzoyl chloride. 
2.1 g (0.00714 mol) of 2 , 3-dibromo-5-methylbenzoic acid 
dissolved in 20 ml of 1 , 2-dichloroe thane are treated by 

20 adding 0.78 ml (0.107 mol) of thionyl chloride dissolved 
in 5 ml of 1 , 2-dichloroethane . The mixture thereby 
obtained is stirred at 60£C for approximately 5 hours and 
then concentrated under vacuum to yield an oil: 2,3- 
dibromo- 5 -methylbenzoyl chloride . 

25 b) ( 2 , 3 -Dibromo- 5 -methylphenyl ) ethanone . 

A mixture of 0.87g (0.0076 mol) of magnesium ethylate and 
1.17 ml (0.0076 mol) of ethyl malonate is brought to 
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reflux [lacuna] 30 ml of ether for 3 hours, 2 g 
(0.0064 mol) of acid chloride obtained above, diluted in 
5 ml of ether, are then added to this heterogeneous 
solution. The reaction medium is then stirred under reflux 
5 for 3 hours. After cooling, 10 ml of dilute sulphuric acid 
solution are added to the reaction medium, which is then 
extracted with ether and washed with water. After drying 
over MgS0 4 and evaporation of the solvent, an oil is 
obtained which is subjected directly to the 

10 decarboxylation step: dilution in a mixture of 5 ml of 
acetic acid, 5 ml of water and 1 ml of concentrated 
sulphuric acid, followed by heating to 70£C for 
approximately 2 hours. The reaction medium is then 
extracted with ethyl acetate and neutralized with aqueous 

15 sodium hydroxide solution. After drying over MgS0 4 and 
evaporation of the solvent, an oil is obtained: (2,3- 
dibromo- 5 -methylphenyl ) ethanone . 

The following acetophenones (see table below) 
are obtained in the same manner as above from the 

20 appropriately substituted benzoic acids: 
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X4 




Xi , X2 / X3 , X 4 , X5 


Yld (%) 


M.p. (£C) or Analysis 


H, Br, F, CI, H 


50 


Analysis 


F, CI, F, CI, F 


58 


Analysis 


F, CI, F, CI, H 


63 


48.5 . 


Me, CI, F, CI, H 


13 


62 


CI, CI, H, N0 2 , H 


87 


Analysis 


Me, N0 2 , H, F, H 


89 


50 


F 3 C, CI, H, H, H 


42 


NMR 


CI, OCF3, H, Br, H 


61 


NMR 


CI, OCF3, H, N0 2 , H 


82 


NMR 


Br, OCF3, H, N0 2 , H 


89 


NMR 


F, Br, F, CI, H 


50 


NMR 


F, Me, F, CI, H 


10 


NMR 



- 17 - 



F, CI, H, F, H 


46 


NMR 


H, F, H, Br, H 


54 


73 


N0 2 , CI, H, Me, H 


70 


130 


H, F, H, OMe, H 


68 


66 


H, CI, H, Me, H 


52 


NMR 
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B) Preparation of (3 , 5-dichlorophenyl) ethanone from 
3 , 5-dichloroaniline (see Example 4 F of Application 
WO 93/2228) : 

300 ml of water and 70 ml of concentrated 
hydrochloric acid are added to 48.6 g (0.30 mol) of 
3 , 5-dichloroaniline . 30 minutes later, 27.5 g 
(0.40 mol) of sodium nitrite in 32 ml of water are 
introduced dropwise while the temperature is maintained 
at between 0£ and 5£C. To the filtered reaction 
mixture, 16.2 g (0.2 mol) of sodium acetate are added. 
This solution is introduced dropwise into a solution of 
28.5 g (0.48 mol) of acetaldoxime , 25.0 g (0.10 mol) of 
copper sulphate pentahydrate , 2 0.5 g (0.018 mol) of 
anhydrous sodium sulphite and 121 g (1.50 mol) of 
sodium acetate in 250 ml of water maintained at 15£C. 
After 1 h of stirring, the mixture is acidified by 
adding concentrated hydrochloric acid. After steam 
distillation and chromatography of the crude product on 
a silica column (heptane/ethyl acetate 90:10), 16.6 g 
(30 %) of (3 , 5-dichlorophenyl) ethanone are recovered in 
the form of a colourless liquid. 

Using the procedure described above, starting 
from 3 -bromo- 5 - trif luorome thy lani line , ( 3 -bromo- 5 - tri - 
fluoromethylphenyl) ethanone is obtained (yield: 35 %; 
NMR) . 

b) From 4 -acetyl-2 , 6-dichloroaniline : 

814 g (4 mol) of 4-acetyl-2 , 6-dichloro- 
aniline, prepared according to Patent DD 273,435 of 
15.11.1989, are recrystallized in a mixture of 1200 ml 
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of concentrated hydrochloric acid and 5200 ml of 
concentrated acetic acid. After cooling to 0£C, a 
solution of 290 g (4.2 mol) of sodium nitrite in 770 ml 
of water is introduced in a fine stream. After 
5 2 h 30 min at this temperature, the solution is poured 
into a solution at 5£C of 2200 ml of 50 % 
hypophosphorous acid in water. When the introduction is 
complete, the temperature is allowed to rise to room 
temperature, 10 1 of water are then added and the 

10 aqueous phase is extracted with dichloromethane . After 
settling has taken place, and drying of the separated 
organic phase, concentration and distillation of the 
crude product, 591 g (yield: 78 %, boiling point: 
91-95£C under 1 mm Hg) of (3 , 5-dichloro) phenylethanone 

15 are obtained in the form of a pale yellow liquid. 

Using the procedure described above, starting 
from 4~acetyl-6-bromo-2-ichloroaniline, 89 % of 
( 3 -bromo- 5 -chloro) phenylethanone is obtained NMR) . 

Using the procedure described above, starting 

2 0 from 3,4,5- trichloroaniline , (3,4,5 - trichlorophenyl ) - 
ethanone was obtained (yield: 2 0 %; M.p. : 75£C) . 

Example 3: 2-Chloroacetophenones 

(preparation of chloroacetophenone by chloroacetylation 
25 (Friedel-Craf ts) of 2-chloro-l- (2-chloro-4-f luoro-5- 
methylphenyl) ethanone (Example 4 I of Application 
WO 93/22287 WO 93/22287) 

14 . 1 g (0.125 mol) of monochloroacetyl 
chloride are introduced dropwise into a suspension of 
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16.66 g (0.125 mol) of anhydrous aluminium chloride in 
100 ml of dry 1, 2-dichloroethane maintained at a 
temperature of -5£C with an ice/acetone bath. 14.46 g 
(0.1 mol) of 4-chloro-2-f luorotoluene are then 
5 introduced dropwise at the same temperature into the 
solution obtained. The reaction mixture is stirred for 
1 hour at -5£, then left standing overnight and lastly 
brought to 60£C until the evolution of gas has ceased. 
After cooling with an ice bath, a solution of 5 ml of 
10 concentrated hydrochloric acid in 100 ml of water is 
introduced dropwise. After settling has taken place, 
the organic phase is separated and washed successively 
with 50 ml of water, 50 ml of saturated NaHC0 3 solution 
and 5 0 ml of water, and then dried over anhydrous 
15 magnesium sulphate. After evaporation of the solvent, 
22.3 g of pale yellow oil of 2-chloro~l- (2-chloro-4- 
f luoro-5-methylphenyl) ethanone are obtained, which oil 
crystallizes on cooling (melting point: 32£C; yield: 
100 %) . 

2 0 2 - Chloro- 1 - ( 3 -methyl - 4 - f luoro- 5 -methyl - 

phenyl) ethanone (melting point: 86£C, yield: 87 %) 
(FG 993) and 2-chloro-l- (2-f luoro-3-chloro-4-f luoro-5- 
chlorophenyl) ethanone (NMR analysis, yield: 75 %) were 
obtained similarly. 

25 Example 4 : 3-Bromo-4-f luoro-5-bromoacetophenone 

133.5 g (1.00 mol) of aluminium chloride are 
introduced into 4 00 ml of 1 , 2 -dichloroethane . The 
mixture is cooled to +10£C, and 13.81 g (0.10 mol) of 
4-f luoroacetophenone dissolved in 10 ml of 1,2- 



- 21 - 

dichloroethane are added. The reaction medium is heated 
to +55£C and 51 ml of bromine are introduced dropwise 
over approximately 1 hour. Stirring is continued for 5 
hours at + 55£C. The reaction medium is brought down to 
5 room temperature, poured into ice-cold mildly acidified 
water and extracted with dichloromethane . The organic 
phases are dried over magnesium sulphate and then 
concentrated under vacuum. 6.7 g of 3-bromo-4-f luoro-5- 
bromoacetophenone are obtained (yield: 23 %; melting 
10 point: 59£C) . 

Example 5 : 3 -Methyl -4 -f luoro-5-chloroacetophenone 

16.7 g (0.123 mol) of aluminium chloride are 
introduced into 100 ml of 1, 2 -dichloroethane . The 
mixture is cooled to +10£C and 8 . 2 ml of acetyl 
15 chloride are added. After half an hour at +10£C, 15.0 g 
(0.104 mol) of 2-f luoro-3-chlorotoluene dissolved in 
10 ml of 1 , 2 -dichloroethane are added. The reaction 
medium is brought down to room temperature and then 
heated for 3 hours to +50£C. After cooling, the mixture 
2 0 is poured into IN HC1 and extracted with dichloro- 
methane. The organic phases are dried over magnesium 
sulphate and then concentrated under vacuum. 11.6 g of 
3-methyl-4-f luoro-5-chloroacetophenone are obtained. 
Example 6 : Enaminones (see Examples 5 and 6 of 
25 Application WO 93/22287) 

1- (3 , 5-Dichlorophenyl) -3-dimethylamino-2- 
propen-l-one . 

10 g (0.053 mol) of 3 1 , 5 ' -dicholoroaceto- 
phenone are dissolved at room temperature and with 
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stirring in 50 ml of N, N-dimethylf ormamide dimethyl 
acetal. Stirring is maintained and the reaction mixture 
is heated for 2 h to 90£C. The medium is concentrated 
to dryness under reduced pressure. The residue is taken 
5 up with 150 ml of heptane. The orange residue is 
filtered off to give 10.0 g (yield: 77 %, melting 
point: 100£C) of 1- (3, 5-dichlorophenyl) -3 -dimethyl - 
amino-2-propen-l-one . 

Using a similar procedure, starting from the 
0 appropriately substituted acetophenone and the 
appropriate second reactant, the enaminone derivatives 
of the formula below, collated in the following table, 
were obtained. 



X4 




O H 



with W - N(CH 3 ) 2 



Xl , X2 , X3 , X4 , X5 


Yld (%) 


M.p. (<£C) or Analysis 


H, Br, F, CI, H 


so j 


Analysis 
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H, Br, F, Br, H 


82 


143 


H, Me, F, CI, H 


28 


89 


F, CI, F, CI, F 


81 


128 


H,C1, CI, CI, H 


85 


143 


Me, CI, F, CI, H 


69 


127 


CI, CI, H, N0 2 , H 


60 


Analysis 


H, CI, H, Me, H 


91 


Analysis 


F, Br, F, CI, H 


87 


121 


F, Me, F, CI, H 


40 


NMR 


H, F, H, OMe, H 


76 


70 



Example 7 : Chloroenaminones 

1- (3, 5-Dimethyl-4-f luorophenyl) -2-chloro-3- 
dime t hy lamino - 2 - propen - 1 - one . 

A suspension of 6.0 g (0.03 mol) of 2-chloro- 
3 ' , 5 1 -dimethyl-4 1 -f luoroacetophenone in a mixture of 
7.15 g (0.06 mol) of dimethyl formamide dimethyl acetal 
and 100 ml of heptane is brought to 50£C and then 
stirred at this temperature for 8 h. After cooling, the 
reaction medium is filtered and the crystals obtained 
are washed with heptane and then dried (3.2 g). On 
partial evaporation of the filtrate, a new crop of 
crystals is obtained, which are treated in the same 
manner (0.8 g) . The two crops combined are then 
chromatographed on silica gel with elution with a 
mixture of 70 % of heptane and 30 % of ethyl acetate, 
then 50 % heptane and 50 % ethyl acetate. 1.84 g of 
starting 2~chloro-3 1 , 5 1 -dimethyl-4 1 -f luoroacetophenone 
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and 1.55 g of 1- (3 , 5-dimethyl-4-f luorophenyl) -2-chloro- 
3-dimethylamino-2-propen-l-one, white crystals which 
decompose at 177. 5£C (yield: 20 %) , are obtained. 

Using a similar procedure, starting from the 
5 appropriately substituted acetophenone and the 
appropriate second reactant, (3 , 5-dichloro-2 , 4 -di- 
f luorophenyl ) - 2 - chloro - 3 - dime thy lamino - 2 -propen - 1 - one 
was obtained (see NMR analysis, yield: 100 %) . 
Example 8: lH-Pyrazoles (see Example 7 of Application 
10 WO 93/22287) 

3- (3, 5-Dichlorophenyl) -lH-pyrazole . 
2.4 g (0.05 mol) of hydrazine hydrate are 
added slowly and at room temperature to a solution of 
9 g (0.0369 mol) of 1- (3 , 5-dichlorophenyl) -3 - 

15 dimethylamino- 2 -propen- 1 -one in 100 ml of ethanol . The 
reaction mixture is stirred for 2 hours at room 
temperature and then concentrated to dryness. The 
residue is ground in heptane. 7.1 g (yield: 90 %, 
melting point: 156£C) of 3- (3 , 5-dichlorophenyl) -1H- 
20 pyrazole are obtained. 

Using a similar procedure, starting from the 
appropriately substituted enaminone and the appropriate 
second reactant, the pyrazole derivatives of the 
formula below, collated in the following table, were 
25 obtained. 
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H 



Xi , X 2 , X3 , x 4 , x s 


Yld (%) 


M.p. (£C) or 
Analysis 


H, Br, F, CI, H 


77 


261 


H, Br, F, Br, H 


86 


201 


H, Me, F, CI, H 


93 


156 


F, CI, F, CI, F 


47 


155 


H, CI, CI, CI, H 


69 


208 


Me, CI, F, CI, H 


97 


130 


CI, CI, H, N0 2 , H 


60 


Analysis 


Me, N0 2 , H, F, H 


81 


98 


H, CI, H, Me, H 


80 


Analysis 


F, Br, F, CI, H 


88 


161 


F, CI, H, CI, F 


70 


150 


F, CF 3 , H, CI, H 


12 


NMR 


CF 3 , CI, H, H, H 


97 


NMR 


CI, OCF3, H, Br, H 


82 


NMR 
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CI, OCF 3 , H, N0 2 , H 


50 


NMR 


Br, OCF3, H, N0 2 , H 


66 


NMR 


F, H, H, CI, H 


75 


NMR 


CI, H, H, CF 3 , H 


90 


NMR 


H, F, H, Br, H 


69 


NMR 


N0 2 , CI, H, Me, H 


82 


175 


H, F, H, OMe, H 


38 


83 


3- (2-Naphthyl) 


87 


162 


3- (Benzo [b] thien-4-yl) 


60 


147 



EXAMPLE 9: 4 -Chloropyrazoles 

A) 3- (3 , 5 -Dimethyl -4 -fluorophenyl) -4- 

chloropyrazole (compound No. 1) . 
5 With stirring and at room temperature, a cold 

solution of 1.5 g of hydrazine hydrate in 3 0 ml of 
glacial acetic acid is added rapidly to a suspension of 
3.10 g (0.0122 mol) of 1- (3 , 5-dimethyl-4 -f luorophenyl) - 
2-chloro-3 -dimethylamino-2-propen-l-one in 20 ml of 

10 glacial acetic acid. After 7 h of stirring at room 
temperature, the reaction medium is poured into 200 ml 
of water. The solid formed is filtered off, washed with 
water and dried under vacuum in the presence of P 2 0 5 , 
then purified by chromatography on silica gel with 

15 elution with a mixture of 70 % heptane and 30 % ethyl 
acetate. 2!09 g of 3- (3, 5 -dimethyl -4 -f luoro-phenyl) -4- 
chloropyrazole, a white solid melting at 144£C, are 
obtained (yield: 76 %) . 

Using a similar procedure, starting from the 
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appropriately substituted lH-pyrazole and the 
appropriate second reactant, 3- (3 , 5-dif luoro-4-f luoro- 
phenyl) -4 -chloropyrazole (compound No. 2) was obtained. 

B) 4-Chloro-3- (3 , 5-dichlorophenyl) -1H- 

5 pyrazole (compound No. 3): (Example 9a of Application 
WO 93/22287): Halogenation of pyrazoles. 

2.3 g (0.0152 mol) of 3 - (3 , 5 -dichlorophenyl) - 
IH-pyrazole are dissolved at room temperature and with 
stirring in 300 ml of dichloromethane . 2.07 g 
10 (0.016 mol) of N-chlorosuccinimide are then added, and 
stirring is continued thereafter for 4 days at room 
temperature. The reaction mixture is then concentrated 
' and thereafter chromatographed on a silica column 
(eluent: heptane/ethyl acetate 70:30). 1.4 g (yield: 
15 57 %, melting point: 192£C) of 4-chlorq-3 - (3 , 5-di- 
chlorophenyl) -IH-pyrazole are obtained. 

Using a similar procedure, starting from the 
appropriately substituted lH-pyrazole and the 
appropriate second reactant, the 4 -chloro-pyrazole 
20 derivatives of the formula below, collated in the 
following table, were obtained. 
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H 



Compound 

Mo 


Xi , X 2 , X 3 , x 4 , x 5 


Y 


Yld (%) 


M.p. (<£C) or 
Ana 1 v sis 


4 


H, Br, F, CI, H 


CI 


84 


169 


5 


H, Br, F, Br, H 


CI 


88 


169 


6 


H, Me, F, CI, H 


CI 


69 


174 


7 


F, CI, F, CI, F 


CI 


79 


143 


8 


H, CI, CI, CI, H 


CI 


61 


208 


9 


F, CI, F, CI, H 


CI 


30 


158 


10 


Me, CI, F, CI, H 


CI 


81 


53 


11 


CI, CI, H, N0 2/ H 


CI 


70 


172 


12 


Me, N0 2 , H, F, H 


CI 


55 


126 


13 


H, CI, H, Me, H 


CI 


85 


175 


40 


F, Br, F, CI, H 


CI 


92 


167 


41 


CF 3/ CI, H, H, H 


CI 


68 


78 


42 


CI, F, H, OMe, H 


CI 


75 


156 


43 


H, F, H, OMe, H 


CI 


45 


127 
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44 


F, Me, F, CI, H 


CI 


20 


119 


45 


CI, OCF 3 , H, Br, H 


CI 


56 


109 


46 


CI, OCF3, H, N0 2 , H 


CI 


44 


132 


47 


Br, OCF3, H, N0 2 , H 


CI 


86 


150 


48 


H, F, H, Br, H 


CI 


39 


155 


49 


F, H, H, CI, H 


CI 


19 


116 


50 


CI, H, H, CF 3 , H 


CI 


71 


110 


51 


F, CI, H, CI, F 


CI 


75 


152 


52 


N0 2 , CI, H, Me, H 


CI 


55 


172 


53 


3- (2-Naphthyl) 


CI 


37 


14 0 



C) 4-Chloropyrazoles (see Example 12 (Example 
12 of Application WO 93/22287) . 
a - Acetylatiom 
5 0.25 g (0.005 mol) of 4 -dimethylaminopyridine 

and 4.25 g (0.042 mol) of triethylamine are added to 
11.0 g (0.046 mol) of 4-chloro-3- (2, 2~dif luoro-1, 3- 
benzodioxol-4-yl) -lH-pyrazole (prepared as described in 
French Patent Application No. 91/12647) dissolved in 

10 100 ml of THF. A solution of 3.6 g (0.046 mol) of 
acetyl chloride in 50 ml of THF is introduced into this 
solution dropwise and at 0£C. Stirring is continued for 
3 h at room temperature. The reaction mixture is poured 
into 300 ml of water and extracted with ethyl acetate. 

15 After drying of the organic phase and concentration 
under vacuum, the residue is ground with 5 0 ml of 
heptane, filtered off and dried. We obtain 12.8 g of 
l-acetyl-4-chloro-3- (2, 2-dif luoro-1 , 3-benzodioxol-4- 
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yUpyrazole (compound 14) , melting at 13l£C. 
b - Nitration: 

6.3 g (0.063 mol) of KN0 3 are added in small 
portions and at 0£C to 12.8 g of l-acetyl-4-chloro-3- 
5 (2, 2-dif luoro-1, 3-benzodioxol-4-yl) pyrazole dissolved 
in 21 ml of H 2 S0 4 (96 %) and 140 ml of CH 2 C1 2 . The 
reaction medium is stirred for 3 h at 0£C and then 
poured poured onto 300 cm 3 of ice. The precipitate is 
recovered by filtration, washed with water and then 

10 with heptane and dried. We obtain 8.05 g of 4-chloro-3- 
(2 , 2-dif luoro-5-nitro-l, 3 -benzodioxol - 4 -yl) pyrazole, 
melting at 180£C (yield: 63 %) (compound 15) . 

Using a similar procedure, starting from the 
appropriately substituted lH-pyrazole and the 

15 appropriate second reactant, the 4-chloropyrazole 
derivatives of the above formula, collated in the 
following table, were obtained. 



Compound 
No. 


Xi , X 2 , X 3 , X 4 , X 5 


Y 


Yld (%) 


M.p. (£C) or 
Analysis 


16 


F, CI, H, N0 2 , H 


CI 


74 


147 


17 


F, Br, H, N0 2 , H 


CI 


34 


154 


18 


N0 2/ CI, H, CI, H 


CI 


55 


173 


54 


F, N0 2 , H, CI, H 


CI 


46 


177 


55 


CI, N0 2/ H, CF 3 , H 


CI 


22 


128 


56 


N0 2 , OMe, H, F, H 


CI 


50 


158 



20 Example 10: 3- (2 -Amino) phenyl -4 -chloropyrazoles (see 



Example 14 of Application WO 93/22287) 



3- (2 -Amino- 3 , 5 - dichloro ) phenyl - 4 - chloropyrazole 
(compound 19) 

14.6 g (0.05 mol) of 3- (2-nitro-3 , 5-dichloro- 
phenyl) -4 -chloropyrazole obtained according to Example 
5 12b, dissolved in 200 ml of acetic acid, are introduced 
into a 500 -ml three-necked round-bottomed flask. The 
solution is brought to 5 0£C and 8.4 g (0.15 mol) of 
iron powder are introduced portionwise. The reaction 
medium is then kept stirring at 70°C for 5 hours. After 
10 cooling, the reaction medium is poured into 800 ml of 
water, filtered through sintered glass, rinsed with 
• water and dried to yield a white solid (yield: 90 %, 
M.p. : decomposition at 300£C) of 3- (2-amino-3 , 5- 
dichlorophenyl) -4 -chloropyrazole . 
15 Using a similar procedure, starting from the 

appropriately substituted 4 -chloropyrazole, the 

4- chloro-pyrazole derivatives of the formula below, 
collated in the following table, were obtained. 
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H 



Compound 
No. 


X 1# X 2 , X 3 , x 4 , x s 


Y 


Yld (%) 


M.p. (£C) or 
Analysis 


20 


NH 2 , CI, F, CI, H 


CI 


68 


160 


21 


NH 2 , Br, H, Br, H 


CI 


47 


169 


22 


CI, CI, H, NH 2 , H 


CI 


69 


150 


23 


F, CI, H, NH 2 , H 


CI 


90 


145 


24 


F, Br, H, NH 2 , H 


CI 


75 


155 . ! 


57 


NH 2 , CI, H, CI, F 


CI 


85 


150 ! 


58 


N0 2 , CI, H, NH 2 , H 


CI 


26 


198 



Example 11: 4 -Chloropyrazoles (Example 15 of 
5 Application WO 93/22287^ 

3 - ( 2 -Methylthio- 3 , 5 -dichloro) phenyl -4 -chloropyrazole 
(compound 25) 

This compound is prepared by diazotization of 
3- (2 -amino- 3 , 5 -dichlorophenyl) -4 -chloropyrazole and 
10 reaction with dimethyl disulphide according to the 
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methods described in the literature: yield 3 0 %; syrup. 

Starting from the appropriately substituted 
diazonium salt, and reacting with the appropriate 
reactant, the 3-phenyl-4-chloro- or -bromopyrazoles of 
5 the formula above, appearing in the following table, 
are obtained, in which the group introduced is 
asterisked: 




Compound 
No. 


X x , X 2 , X3 , X 4 , X 5 


Y 


Yld (%) 


M.p. (£C) or 
Analysis 


26 


F\ CI, H, CI, H 


CI 


75 


180 


27 


F\ CI, H, Br, H 


CI 


74 


175 


28 


F\ Br, H, Br, H 


CI 


70 


170 


29 


F\ Br, H, CI, H 


CI 


63 


176 


59 


F, Br, H, CI*, H 


CI 


64 


176 


60 


F, Me, H, Cl\ H 


CI 


57 


136 
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Example 12: 3- (2-Nitro) phenyl-4-chloropyrazoles 
3- (2-Nitro-3, 5-dichloro-4-f luorophenyl) -4- 
chloropyrazole (compound 30) . 

0.43 ml (0.0104 mol) of fuming (100 %) nitric 
5 acid is added dropwise to a solution, cooled to 
approximately +5£C (iced water bath), of 2.50 g 
(0.00943 mol) of 3- (3, 5-dichloro-4 -f luorophenyl) -4- 
chloropyrazole (prepared according to the process 
described in Patent WO/9322287, compound 266) in 25 ml 
10 of 100 % sulphuric acid. The reaction medium is stirred 
in the cold state for 2 0 minutes and then at room 
temperature for one hour, and lastly poured onto 150 g 
of ice. The precipitate formed is extracted with 150 ml 
of ethyl acetate. The solution obtained is washed with 
15 100 ml of water, 100 ml of saturated sodium hydrogen 
carbonate solution and 100 ml of water, dried over 
magnesium sulphate and evaporated under vacuum. 2.78 g 
of 3- (2-nitro-3 , 5 -dichloro-4-f luorophenyl) -4-chloro- 

pyrazole, a white solid melting at 196. 4£C, are 
20 obtained (yield: 95 %) . 

Using a similar procedure, starting from the 
appropriately substituted 4 -chloropyrazole , the 3-(2- 
nitro)phenyl-4 -chloropyrazole derivatives of the above 
formula, collated in the following table, were 
25 obtained. 
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Compound 
No. 


X, . X, X, X- X. 


Y 




in . p . igLU / or 

Ana 1 \7<3 "1 Q 
/■Vila, iyolo 


31 


N0 2/ Br, H, Br, H 


CI 


25 


196 


32 


N0 2 , Br, F, Br, H 


CI 


73 


221 


33 


N0 2 , Me, F, CI, H 


CI 


19 


214 


34 


N0 2 , CI, F, Me, H 


CI 


20 


205 


61 


N0 2/ Me, H, Br, H 


CI 


13 


184 



Example 13 : 3- (5-Fluorophenyl) -4 -chloropyrazoles 
3- (2, 3-Dichloro-5-f luorophenyl) -4 -chloropyrazole 
5 (compound 35) . 

The diazonium tetraf luoroborate of 3-(5- 
amino-2, 3-dichlorophenyl) -4 -chloropyrazole is obtained 
by introducing an aqueous solution of sodium nitrite 
(0.0021 mol) dropwise at OgtC into a solution containing 
10 0.002 mol of 3- (5-amino-2, 3 -dichlorophenyl) -4 -chloro- 
pyrazole and 5 ml of tetraf luoroboric acid in 50 % 
aqueous solution. The reaction medium is thus stirred 
at 0£C for 1 hour and then poured into 5 0 ml of water 
and ice. The precipitate obtained is dried rapidly 
15 under vacuum and then decomposed thermally in the dry 
state at 145£C. After cooling, the reaction medium is 
taken up with dichloromethane and purified by 
chromatography on silica gel with ethyl acetate/heptane 
(25:75) as eluent mixture (yield: 19 %; melting point: 
20 122£C) . 

Using a similar procedure, starting from the 
appropriately substituted 4 -chloropyrazole, 3- (3- 
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chloro - 2 , 5 - di f luoropheny 1 ) - 4 - chloropyrazole ( compound 
36) was obtained (yield: 17 %; melting point: 150£C) . 

Example 14j 3- (3-Chloro-5-hydroxyphenyl) -4- 

chloropyrazole (reference derivative A) 
5 In a 1000-ml three-necked flask, 49.5 g 

(0.2 mol) of 4-chloro-3- (3, 5-dichlorophenyl) pyrazole 
(prepared as described in Example 9 of Application 
W.O. 93/22287) are added to 500 ml of NMP (N-methyl- 
pyrrolidone) . 43.2 g (0.8 mol) of sodium methylate are 
10 added and the mixture is heated to 140£C for 50 hours. 
After cooling, the reaction mixture is poured into 
500 ml of water, acidified and then extracted with 
ethyl acetate. After drying of the organic phase and 
concentration under vacuum, the residue is purified by 
15 chromatography on a silica column (eluent: heptane/ 
ethyl acetate 60:40). 28 g (0.12 mol; yield: 61 %; 
melting point: 222£C) of 4-chloro-3- (3-chloro-5- 
hydroxypheny 1 ) pyrazole are obtained. 

Example 15j 3- (3 -Chloro-5-f luoropheny 1) - 4- 

2 0 chloropyrazole (compound 37) 

In a 500-ml three-necked flask and at 0£C, 
17.4 g (0.075 mol) of 4-chloro-3- (3-amino-5-chloro- 
phenyl) pyrazole (prepared as described in Patent 
W.O. 93/22287, Example 14) are added to' 150 ml 

25 (1.20 mol) of fluoroboric acid (concentration 50 % in 
water). 5.7 g (0.826 mol) of sodium nitrite dissolved 
in 10 ml of water are introduced dropwise while the 
temperature is maintained at between 0 and 5£C. 
Stirring is continued for one hour at room temperature. 
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The solid obtained is filtered off on sintered glass 
and washed with water and then with pentane. When dry, 
the solid is decomposed at 150£C to give a brown oil, 
which is taken up in isopropanol in the heated state. 
5 After chromatography on a silica column (eluent: 
heptane/ethyl acetate 70:30), 7.9 g (0.0342 mol; yield: 
45.6 %; melting point: 150£C) of 4 -chloro-3 - ( 3 -chloro- 
5-f luoro-phenyl)pyrazole are obtained. 

Example 16: N-Substituted pyrazoles (Example 19D of 
10 Application WO 93/22287) 

1 - Ace toxyme thyl - 4 - chloro - 3 - ( 3 , 5 - dichlorophenyl ) pyrazole 
(compound 38) 

0.15 ml of 1, 8-diazabicyclo [5 .4 . 0] undecen-7- 
ene is added at room temperature to a solution of 
15 2.55 g (0.01 mol) of 4 -chloro-3 - (3 , 5 -dichlorophenyl) - 
pyrazole and 0.90 g (0.030 mol) of paraformaldehyde in 
70 ml of THF. The reaction mixture is stirred for 4 h 
at room temperature. A solution of 1.20 g (0.015 mol) 
of acetyl chloride in 10 ml of THF is introduced 
2 0 dropwise at 0£C, and stirring is continued for 6 h at 
room temperature. The reaction medium is concentrated 
to dryness. The residue is taken up with 15 ml of 
heptane and then dried. We obtain 3.05 g of 
l-acetoxymethyl-4-chloro-3- (3 , 5 -dichlorophenyl) - 
25 pyrazole, melting at 95g:C. 

Using a similar procedure, starting from the 
substituted 1H-4 -chloropyrazole , the coderivatives of 
formula I below were obtained. 
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Compound 
No. 


Xi , X 2 , X 3 , X 4 , _ 

x 5 


Y 


z 


Yld 
(%) 


M.p. (£C) 
or 

Analysis 


39 


N0 2/ CI, F, CI, H 


CI 


CH 2 OA 
C 


97 


100 


40 


F, CI, H, CI, H 


CI 


CH 2 0A 
c 


95 


90 



Example 17 : 4-Chloro-3- (5-chloro-3-cyano-2-f luoro- 
5 phenyl) pyrazole (compound 62) 

3- (3-Bromo-5-chloro-2-f luorophenyl) -4-chloro- 
pyrazole (0.45 g; 0.0014 mol) and copper cyanide 
(0.14 g; 0.0015 mol) are dissolved in dimethylf ormamide 
(DMF) (10 ml) , and the mixture is heated to 180£C for 8 
10 hours. After cooling to room temperature, the mixture 
is poured into 14 % NH 4 OH solution (50 ml) , then 
extracted with ethyl acetate (2x50 ml) , dried over MgS0 4 
and evaporated under vacuum. Purification of the oily 
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residue on a dry silica column (elution with 30 % ethyl 
acetate in heptane) produces 0.1 g of a yellow solid 
(yield: 28 %; melting point: 128£C) . 

5 Example 18 : 4-Chloro-l- (4-methylphenylsulphonyl) - 
pyrazole (compound 63) 

Pyrazole (34 g; 0.5 mol) is dissolved in 
CH 2 C1 2 (350 ml) at 10£C, and a solution of sulphuryl 
chloride (77.6 g; 0.575 mol) in CH 2 C1 (150 ml) is added 
10 dropwise. When the addition is complete, the mixture is 
heated to reflux for 18 hours. The dichloromethane is 
then removed under vacuum, the residue is suspended in 
pyridine (200 ml) and p- toluenesulphonyl chloride 
(95.33 g; 0.5 mol) is added portionwise. This mixture 
15 is then heated to reflux and allowed to cool to room 
temperature . The mixture is cooled in an ice bath and 
water (800 ml) is added with vigorous stirring. After 
one hour a solid forms. It is collected by filtration, 
washed with water and recrystallized from ethanol to 
20 give 102 g of 4-chloro-l- (4 -methylphenylsulphonyl) - 
pyrazole in the form of a white powder (yield: 8 0 %; 
melting point: 96-97c£C) . 

Example 19: 4-Chloro-5- (3-f luorophenyl) -1- (4-methyl- 
phenylsulphonyl) pyrazole (compound 64) 
25 2.4 g (0.0093 mol) of 4-chloro-l- (methyl- 

phenylsulphonyl) pyrazole are dissolved in 

tetrahydrofuran (THF) (20 ml) and cooled to -78£C under 
argon. 2.5 M n-butyllithium (3.92 ml; 0.0098 mol) is 
added dropwise over 10 minutes and the mixture is kept 
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stirring at -78£C for 1.25 hours. A solution of zinc 
chloride in THF (10 ml; 0.01 mol) is added dropwise 
over 10 minutes. The mixture is kept stirring at -78£C 
for .0.5 hour and then at room temperature for 2 hours . 
5 Tetrakis (triphenylphosphine) palladium (Pd(PPh 3 ) 4 

(0.35 g; 0.0003 mol)) is then added, followed by a 
solution of 3-f luoroiodobenzene (1.4 g; 0.0062 mol) in 
15 ml of THF. The mixture is then brought to reflux for 
18 hours, allowed to cool to room temperature, diluted 

10 with EDTA solution (50 ml) and then subjected to an 
extraction with (3x50 ml) of ether. The organic extract 
is washed with water, dried over MgS0 4 , filtered and 
evaporated to give a yellow oil (4.1 g) . Purification 
on a dry silica column (elution with 10 % ethyl acetate 

15 in heptane) gives 1.05 g of 4-chloro-5- (3- 
f luorophenyl) -1- (4-methylphenylsulphonyl) pyrazole 
(yield: 48 %; melting point: 110-111£C) . 

Using the procedure described above, starting 
from 4-chloro-l- (me thy lphenyl sulphonyl) pyrazole and a 

20 suitable reactant, the compounds of the formula below 
and shown in the following table are obtained: 



R 
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Compound 
No. 


R 


Yield 
(%) 


M D fctC) 


65 


Benzo [b] thien-4 -yl 


56 


133 


66 


2 - Carbomethoxy- 
benzo [b] thien-4-yl 


69 


170 


67 


Benzo [b] furan-4-yl 


67 


102 



The appropriate intermediates are obtained 
5 according to the following procedures: 

a) 2-Carbomethoxy-4-iodobenzo [b] thiophene: 
30.0 g (0.012 mol) of 2-fluoro-6- 

iodobezaldehyde are dissolved at room temperature and 
under an argon atmosphere in dry dimethyl sulphoxide 
10 (150 ml) . There are added, dropwise over one minute, 
14.05 g (0.0119 mol of methyl thioglycolate and then 
25.85 g (0.255 mol) of triethylamine . The mixture is 
heated to 6 0£C for 2 hours, cooled to room temperature 
and poured with stirring into a mixture of water and 
15 ice (1,000 ml). The yellow precipitate is recovered by 
filtration, dried in the air, suspended in 300 ml of 
methanol and heated to reflux for 10 minutes. The 
solution is cooled to O5EC, and the precipitate 
recovered by filtration and dried under vacuum to give 
20 30.2 g of 2 -carbomethoxy- 4 - iodobenzo [b] thiophene in the 
form of a cream-coloured solid (yield: 79%; melting 
point : 123-124£C) . 

b) 2 -Carbomethoxy- 4 -iodobenzo [b] furan: 
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4.36 g (0.0109 mol) of sodium hydride (60%, 
in dispersion in oil) are suspended in 100 ml of 
tetrahydrofuran under an argon atmosphere. The medium 
is cooled to beteween +5£C and +10£C using a bath of 
5 ice-cold water. A solution of 10.3 g (0.115 mol) of 
methyl thioglycolate in 50 ml of THF is added dropwise 
over 30 minutes. The mixture is stirred for 5 minutes 
at this temperature. A solution of 21 g (0.084 mol) of 
2-f luoro-6-iodobenzaldehyde in 5 0 ml of THF is added 
10 dropwise over 30 minutes. The temperature of the medium 
rises spontaneously to +4 0£C. Stirring is continued 
over 1 hour at room temperature. The medium is treated 
with 2 ml of methanol and 50 ml of water and then 
concentrated under reduced pressure. The solid residue 
15 is washed with water, ground in the cold state with 
methanol and dried under reduced pressure to give 
11.3 g of a white solid (yield: 45%; melting point: 
141-143£C) . 

c ) 2 - Carboxy- 4 - iodobenzo [b] thiophene : 
20 10M aqueous sodium hydroxide solution 

(5.8 ml) is added to a mixture of 17.0 g (0.053 mol) of 
2 -carbomethoxy- 4- iodobenzo [b] thiophene in 150 ml of 
ethanol. The mixture is heated to reflux for one hour 
and then concentrated to dryness under reduced 
25 pressure. The residue is dissolved in water (3 00 ml) 
and washed with ethyl acetate (100 ml) . The aqueous 
phase is acidified to pH 1 with 36% HC1 . The 
precipitate is recovered by filtration, washed with 
water and with diisopropyl ether and dried under 



pressure to reduce at 70£C to give 15.0 g of a white 
solid (yield: 93%; melting point: 260£C) . 
d) 4 - Iodobenzo [b] thiophene : 

4.3 g of barium-doped copper chromite are 
suspended in 70 ml of quinoline and the mixture is 
heated to 200£C. 13.0 g (0.043 mol) of 2-carboxy-4- 
iodobenzo [b] thiophene are added portionwise. After the 
evolution of gas has ceased (approximately 15 minutes) , 
the medium is brought down to room temperature, poured 
into a 36% HC1 (100 ml) -ice mixture and filtered 
through Celite. The Celite is rinsed with water 
(200 ml) and with ethyl acetate (100 ml) . The filtrate 
is re-extracted with ethyl acetate (2x150 ml) , washed 
with water (400 ml) , dried (MgS0 4 ) and concentrated 
under reduced pressure to give 11.65 g of a brown oil. 
Purification on a silica column (elution with pure 
heptane) gives 9.6 g of a yellow solid (yield: 86%; 
melting point: 37-39£C) . 

Example 20: 4-Chloro-3- (benzo [b] thien-4 -yl) pyrazole 
(compound 68) 

5- (Benzo [b] thien-4-yl) -4-chloro-l- (4-methyl- 
phenyl sulphonyl) pyrazole (3.3 g; 0.00844 mol) is 
dissolved in DMF (25 ml) , and the mixture is then 
heated to 110£C for 18 hours. After cooling to room 
temperature, the mixture is poured into ice with 
stirring, with production of an oily product. The 
latter is extracted with ethyl acetate (2x50 ml) , 
washed with water (3x100 ml) and dried. Elution on a 
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dry silica column (with 20 % ethyl acetate in heptane) 
produces 1.4 g of a yellow solid after grinding (yield: 
70 %; melting point: 123£C) . 

Using the procedure described above, starting 
5 from a suitable reactant, 4-chloro-3- (benzo [b] furan-4- 
yDpyrazole is obtained (yield: 64 %; melting point: 
122£C) (compound 69) . 

Example 21 (Metalation) : 4-Chloro-3- (5-chloro-2-f luoro- 
10 3 -phenyl thiophenyl) pyrazole (compound 70) 

3 - ( 3 -Bromo- 5 - chloro- 2 - f luorophenyl ) pyrazole 
(1.10 g; 0.0035 mol) is dissolved in tetrahdyrof uran 
(THF) (20 ml) and cooled to -78£C under argon. 1.6 M 
n-butyllithium (5.5 ml; 0.008 8 mol) is added dropwise 
15 over 10 minutes and the mixture is kept stirring at 
-78£C for 0.5 hour. Diphenyl disulphide (1.53 g; 
0.007 mol) is dissolved dropwise in THF (10 ml), and 
the mixture is kept stirring for 1 hour at -78£C and 
then until the following day at room temperature. 
20 100 ml of water are then added. The mixture is 
extracted with 2x50 ml of ethyl acetate, dried over 
MgS0 4 and evaporated under vacuum to give an oily 
residue. Purification on a dry silica column (elution 
with 30 % ethyl acetate in heptane) gives 0.45 g of 
25 4-chloro-3- (5-chloro-2-f luoro-3 -phenylthio- 
phenyl) pyrazole (38 %; X H & 13 C NMR) . 

Using the procedure described above, starting 
from 4-chloro-3- (3 -bromo-5-chloro-2-f luorophenyl) - 

pyrazole and a suitable reactant, the compounds of the 
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formula below and shown in the following table are 
obtained, in which the group introduced is asterisked: 




5 



Compound 
No. 


Xi , X2 / X3 ,. X 4 , X5 


Y 


Yield 
(%) 


M.p. (£C) 


71 


F, C0 2 H\ H, CI, H 


CI 


37 


184 


72 


F, CHO*, H, CI, H 


CI 


26 


NMR 


73 


F, C0 2 Et\ H, CI, H 


CI 


51 


100 



Example 22: Metal complex of 4-chloro-3- (3 , 5-dichloro- 
phenyl) pyrazole and copper chloride (compound 74)). 

Copper chloride dihydrate (1.70 g; 0.01 mol) 

10 is dissolved in absolute ethanol (10 ml) , and triethyl 
orthoformate (1 ml) is added. This mixture is kept 
stirring for 0.5 hour at room temperature, and 
4-chloro-3- (3 , 5 -dichlorophenyl) pyrazole (4 .95 g; 

0.02 mol) dissolved in absolute ethanol (10 ml) is 

15 added. This mixture is kept stirring for 0.5 hour at 
room temperature until the following day. The 
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precipitate is recovered by filtration, washed with 
ethyl ether and dried under reduced pressure to give 
11.8 g of a pale green solid (yield: quantitative; 
melting point: 288£C (decomposition) . 
5 Using the procedure described above, starting 

from the appropriate pyrazole and metal salt, the 
compounds of formula I L" M + I and shown in the 
following table are obtained in quantitative yield: 



Compound 
No. 


Xi , X 2 , X 3 , X 4 , X 5 


NT 


L- 


Colour 


M.p. 
<£C) 


75 


H, CI, H, CI, H 


Cu 


Br 


greenish 


264 (dec.) 


76 


H, CI, H, CI, H 


Cu 


N0 3 


blue 


190 (dec) 


77 


H, CI, H, CI, H 


Zn 


CI 


white 


195 (dec) 


78 


H, CI, H, CI, H 


Zn 


AcO 


white 


> 300 


79 


H, CI, H f CI, H 


Ni 


CI 


cream 


> 300 


80 


N0 2 , CI, F, CI, H 


Cu 


CI 


blue 


255 (dec) 


81 


F, CI, H, CI, H 


Cu 


CI 


green 


287 (dec) 



Other compounds of formula I, and known per se from 
European Application 0,538,156, are also tested: 
Compound 82 : 4-chloro-3- (2 1 , 2 1 -dif luoro-1 1 , 3 1 - 

benzodioxol) pyrazole . (compound no. 25) of European 
15 Application 0,538,156) 

Compound 83: 4-chloro-3- (2 , 3 -dichlorophenyl ) pyrazole 
(compound no. 12 of European Application 0,538,156) 
Compound 84 : 4-chloro-3- (2-nitro-3- 

chlorophenyl) pyrazole (compound no. 12 0 of European 
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Application 0,538,156). 

The present invention also relates to a 
process for the treatment of crop plants suffering or 
liable to suffer from fungal diseases, characterized in 
5 that an effective dose of a compound according to the 
formula (I) is applied to the propagation material of 
these plants. Effective dose is understood to mean an 
amount sufficient to permit the control and destruction 
of the fungi present on these crop plants. The doses to 
10 be used can, however, vary within wide limits according 
to the fungus to be controlled, the type of crop and 
the climatic conditions, and according to the compound 
used. 

In practice, the compounds are advantageously 
15 applied at doses of 0.1 to 500 g of active substance 
per quintal of seed, and preferably 1 to 4 00 g/quintal. 

Fungal diseases are understood to be diseases 
caused by phytopathogenic fungi, in particular those of 
the families Oomycetes, Ascomycetes and Basidiomycetes . 
2 0 Among the crops which can be subjected to a 

fungicidal treatment using a compound according to the 
invention, rice, cereals, in particular wheat and 
barley, as well as leguminous plants may be mentioned. 
Rice is a preferred crop for the fungicidal treatments 
25 using a compound according to the invention. 

Example 23: In vivo test of the disinfection of seeds 

Two types of protocol are used, depending on 
whether naturally infected seeds {Drechslera graminea/ 
Drechslera teres of barley) or artificially infected 
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seeds (Cochliobolus sativus/Fusarium culmorum/Fusarium 
nivale/Septoria nodorum) are used: 

30 g of seeds are treated in a HEGE bowl with active 
substances according to the invention in the form of 
aqueous suspension concentrates, at a concentration of 
1.5 litres per quintal. 3 0 seeds are sown in pots 
(7x7x8 cm) on peat/pozzolana substrate and 3 pots are 
prepared per treatment. A contaminated untreated 
control and an uncontaminated control, (in the case of 
artificial contaminations) are sown under the same 
conditions . 

In the case of artificial contaminations, the treated 
healthy seeds are sown, and a suspension of spores is 
applied on the basis of 10 ml of aqueous suspension per 
pot. 



The concentration of the suspension varies according to 
the pathogen studied: 



Pathogen 


Crop 


no. of spores 


Cochliobolus sativus 


barley- 


200, 000 


Fusarium culmorum/ 
Fusarium nivale 


wheat, barley 


400, 000 


Septoria nodorum 


wheat 


250, 000 



The pots are placed in a controlled- 
environment cabinet at 5g:C and at saturating relative 
humidity for a period which is dependent on the test 
carried out, namely 3 weeks for Drechslera graminea/ 
Drechslera teres and Cochliobolus sativus and 2 weeks 
for Fusarium culmorum/Fusarium nivale/Septoria nodorum. 
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The pots are then transferred to a 
controlled- environment cabinet at 10£C (photoperiod : 
8 h diurnal; 16 h nocturnal), 80 % relative humidity, 
until the symptoms are expressed. 
5 Scoring is done visually in comparison with 

the contaminated untreated control . 

Under these conditions, good protection (at 
least 75 % or total) is observed at a dose of 100 g/q: 

on Drechslera graminea: with the following 
10 derivatives: 3, 4, 5, 7, 10, 18, 26, 30, 68, 69; 

on Drechslera teres: with the following 
derivatives: 3, 26, 30, 82, 83, 84; 

on Cochliobolus sativus: with the following 
derivatives: 3, 26, 30; 
15 - on Fusarium culmorum: with the following 
derivatives: 3, 26, 30, 82, 83, 84; 

on Fusarium nivale: with the following 
derivatives: 1, 3, 4, 7, 8, 9, 12, 20, 26, 27, 28, 30, 
37, 82, 83, 84; 

20 on Septoria nodorum: with the following 

derivatives: 3, 26, 30, 82, 83, 84. 

The present invention also relates to a 
process for the treatment of crop plants suffering or 
liable to suffer from fungal diseases, characterized in 

25 that an effective dose of a new compound of formula (I) 
as defined above is applied to the aerial parts of 
these plants. Effective dose is understood to mean an 
amount sufficient to permit the control and destruction 
of the fungi present on these crop plants. The doses to 



be used can, however, vary within wide limits according 
to the fungus to be controlled, the type of crop and 
the climatic conditions, and according to the compound 
used. 

In practice, the compounds are advantageously 
applied at doses of 0.002 to 5 kg/ha, and preferably 
0.005 to 1 kg/ha. 

Fungal diseases are understood to be diseases 
caused by phytopathogenic fungi, in particular those of 
the families Oomycetes, Ascomycetes and Basidiomycetes . 

Among the crops which can be subjected to a 
fungicidal treatment using a compound according to the 
invention, rice, cereals, in particular wheat and 
barley, as well as leguminous plants may be mentioned. 
Rice is a preferred crop for the fungicidal treatments 
using a compound according to the invention. 
Example 24: In vivo test on Botrytis cinerea on excised 
tomato leaf: (strains sensitive and strains resistant 
to benzimidazoles) : 

An aqueous suspension of the test active 
substance, having the following composition, is 
prepared by fine grinding: 

- active substance: 60 mg 

Tween 80 surfactant, oleate of 
polyoxyethylenated sorbitan derivative) diluted to 10 % 
in water: 0.3 ml 

- the mixture is made up to 6 0 ml with water. 
This aqueous suspension is then diluted with 

water to obtain the desired concentration of active 
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substance . 

30-day-old tomatoes cultivated in the 
greenhouse (variety Marmande) are treated by spraying 
with aqueous suspensions as defined above and at 
5 various concentrations of the test compound. 

At the end. of 24 hours, the leaves are cut 
and placed in a Petri dish (diameter 14 cm) , the bottom 
of which has previously been lined with a disc of wet 
filter paper (10 leaflets per dish) . 
10 The inoculum is then applied using a syringe 

by depositing droplets (3 per leaflet) of a suspension 
of Botrytis cinerea spores, benzimidazole- sensitive or 
benzimidazole-resistant , which is obtained from 15 -day 
cultures, then suspended in the proportion of 150,000 
15 units per cm 3 . 

. Monitoring is done 6 days after contamination 
in comparison with an untreated control. 

Under these conditions, good (at least 75 %) 
or total protection is observed at a dose of 1 g/1 with 
20 the following compounds: 1, 2, 3, 4, 5, 6, 7, 9, 10, 
12, 13, 19, 20, 21, 26, 27, 28, 30, 31, 32, 33, 34, 35, 
36, 37, 39, 40, 62, 68, 70, 74, 75, 76, 77, 78, 79, 80, 
81 on benzimidazole-sensitive Botrytis . 

25 Example 25: In vivo test on Pyricularia oryzae 
responsible for piriculariosis of rice: 

An aqueous suspension of the test active 
substance, having the following composition, is 
prepared by fine grinding: 
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- active substance: 60 mg 

Tween 80 surfactant, oleate of 
polyoxyethylenated sorbitan derivative) diluted to 10 % 
in water: 0.3 ml 
5 - the mixture is made up to 60 ml with water. 

This aqueous suspension is then diluted with 
water to obtain the desired concentration of active 
substance. 

Rice, sown in pots in a 50:50 mixture of 
10 enriched peat and pozzolana, is treated at the 
10 cm-height stage by spraying with the above aqueous 
suspension. 

At the end of 24 hours, an aqueous suspension 
of Pyricularia oryzae spores, which is obtained from a 
15 15 -day culture, then suspended in the proportion of 
100,000 units per cm 3 , is applied to the leaves. 

The rice plants are placed for 24 hours in an 
incubator (25£C, 100 % relative humidity), and then 
placed in a observation cell under the same conditions 
2 0 for 5 days. 

Reading is done 6 days after contamination. 
Under these conditions, good (at least 75 %) 
or total protection is observed at a dose of 1 g/1 with 
the following compounds: 1, 5, 6, 8, 9, 10, 12, 13, 17, 
25 19, 20, 21, 23, 24, 26, 27, 28, 30, 31, 32, 33, 34, 35, 
36, 37, 39, 40, 68, 70, 80, 81. 

Example 26: In vivo test on Plasmopara viticola: 

An aqueous suspension of the test active 
substance, having the following composition, is 
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prepared by fine grinding: 

- active substance: 60 mg 

Tween 8 0 surfactant, oleate of 
polyoxyethylenated sorbitan derivative) diluted to 10 % 
in water: 0.3 ml 

- the mixture is made up to 60 ml with water. 
This aqueous suspension is then diluted with 

water to obtain the desired concentration of active 
substance . 

Cuttings of vine ( Vitis vinifera ) , variety 
Chardonnay, are cultivated in pots. When these plants 
are 2 months old (8- to 10-leaf stage, height from 10 
to 15 cm) , they are treated by spraying by means of the 
above aqueous suspension. 

Plants used as controls are treated with an 
aqueous solution not containing the active substance. 

After drying for 24 hours, each plant is 
contaminated by spraying with an aqueous suspension of 
Plasmopara viticola spores, which is obtained from a 
7 -day culture, then suspended in the proportion of 
100,000 units per cm 3 . 

The contaminated plants are then incubated 
for 2 days at approximately 18£C in a moisture- 
saturated atmosphere, and thereafter for 5 days at 
approximately 20-22£C in 90-100 % relative humidity. 

Reading is done 7 days after contamination in 
comparison with the control plants. 

Under these conditions, good (at least 75 %) 
or total protection is observed at a dose of 1 g/1 with 
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the following compounds: 1, 2, 3, 4, 5, 6, 8, 9, 11, 
13, 16, 20, 21, 23, 24, 26, 27, 30, 31, 35, 33, 36, 37, 
39, 40, 62, 68, 70, 72, 73, 74, 77, 78, 79, 80, 81. 
Example 27: In vivo test on Puccinia recondita (wheat 
5 rust) : 

An aqueous suspension of the test active 
substance, having the following composition, is 
prepared by fine grinding: 

- active substance: 60 mg 

10 - Tween 80 surfactant (oleate of 

polyoxyethylenated sorbitan derivative) diluted to 10 % 
in water: 0.3 ml 

- the mixture is made up to 6 0 ml with water 
to obtain a suspension/solution containing 1 g/1. 

15 This aqueous suspension is then optionally 

diluted with water to obtain the desired concentration 

of active substance. 

Wheat in pots, sown on a 50:50 peat/ 

pozzolana earth substrate, is treated at the 
20 10 cm-height stage by spraying with the above aqueous 

suspension. 

Plants used as controls are treated with an 
aqueous solution not containing the active substance. 

At the end of 24 hours, an aqueous suspension 
25 of spores (100,000 sp/cm 3 ) is sprayed onto the wheat; 
this suspension was obtained from contaminated plants. 
The wheat is then placed for 24 hours in an incubation 
cell at approximately 20£C and at 100 % relative 
humidity, and thereafter for 7 to 14 days at 60 % 
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relative humidity. 

Monitoring of the state of the plants is done 
between the 8th and the 15th day after contamination, 
by comparison with an untreated control. 
5 Under these conditions, good (at least 75 %) 

or total protection is observed at a dose of 1 g/1 with 
the following compounds: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
12, 13, 20, 21, 26, 27, 28, 30, 31, 32, 33, 35, 37, 40. 

The subject of the present invention is also 
10 compositions which can be used as fungicidal agents, 
containing as active substance (s) one (or more) 
compound (s) according to the formula (I) as described 
above, mixed with solid or liquid carriers which are 
agriculturally acceptable and surfactants which are 
15 also agriculturally acceptable. The standard inert 
carriers and the standard surfactants can be used in 
particular. 

These compositions can also contain any other 
kind of ingredient, such as, for example, protective 

2 0 colloids, adhesives, thickeners, thixotropic agents, 
penetrating agents, stabilizers, sequestering agents, 
and the like. More generally, the compositions used in 
the invention may be combined with all solid or liquid 
additives corresponding to the usual techniques of 

25 formulation. 

Generally speaking, the compositions 
according to the invention usually contain from 0.05 to 
95 % approximately (by weight) of a compound according 
to the invention, (hereinafter referred to as active 



substance) , one or more solid or liquid carriers and 
optionally one or more surfactants. 

The term "carrier" in the present description 
denotes a natural or synthetic, organic or inorganic 
5 material with which the compound is combined in order 
to facilitate its application to the plant, to the 
seeds or to the soil. Hence this carrier is generally 
inert, and it must be agriculturally acceptable, in 
particular on the plant being treated. The carrier may 
10 be solid (clays, natural or synthetic silicates, 
silica, resins, waxes, solid fertilizers, and the like) 
or liquid (water, alcohols, in particular butanol, and 
the like) . 

The surfactant can be an emulsifying, 
15 dispersing or wetting agent of the ionic or nonionic 
type, or a mixture of such surfactants. There may be 
mentioned, for example, polyacrylic acid salts, ligno- 
sulphonic acid salts, phenolsulphonic or naphthalene - 
sulphonic acid salts, polycondensates of ethylene oxide 
20 with fatty alcohols or with fatty acids or with fatty 
amines, substituted phenols (in particular alkylphenols 
or arylphenols) , salts of sulphosuccinic acid esters, 
taurine derivatives (in particular alkyltaurates) , 
polyoxyethylenated phosphoric esters of alcohols or 
25 phenols, esters of fatty acids and polyols, and 
derivatives containing sulphate, sulphonate and 
phosphate functions of the above compounds. The 
presence of at least one surfactant is generally 
essential when the compound and/or the inert carrier 
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are insoluble in water and when the vehicle for the 
application is water. 

Accordingly, the compositions for 

agricultural use according to the invention can contain 
5 the active substances according to the invention within 
very wide limits, ranging from 0.05 % to 95 % (by 
weight). Their content of surfactant is advantageously 
between 5 % and 40 % by weight. 

These compositions according to the invention 
10 are themselves in fairly diverse solid or liquid forms. 

As solid forms of compositions, there may be 
mentioned dustable powders (with a content of compound 
which can range up to 100 %) and granules, in 
particular those obtained by extrusion, by compaction, 
15 by impregnation of a granulated carrier or by 
granulation from a powder, (the content of compound in 
these granules being between 0.5 and 80 % for these 
latter cases) , and tablets including effervescent 
tablets. 

2 0 The compounds of formula (I) may also be used 

in the form of dustable powders; a composition 
comprising 50 g of active substance and 950 g of talc 
may also be used; a composition comprising 20 g of 
active substance, 10 g of finely divided silica and 

25 970 g of talc may also be used; these constituents are 
mixed and ground and the mixture is applied by dusting. 

As liquid forms of compositions, or forms 
intended for making liquid compositions when they are 
applied, there may be mentioned solutions, especially 
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water-soluble concentrates , emulsif iable concentrates , 
emulsions, suspension concentrates, aerosols, wettable 
powders (or powder for spraying), pastes and gels. 

The emulsifiable or soluble concentrates most 
often comprise 10 to 80 % of active substance, the 
emulsions or solutions ready for application 
containing, for their part, 0.001 to 20 % of active 
substance . 

In addition to the solvent, the emulsifiable 
concentrates can contain, when necessary, 2 to 20 % of 
suitable additives such as the stabilizers, 
surfactants, penetrating agents, corrosion inhibitors, 
colorants or adhesives mentioned above. 

From these concentrates, emulsions of any 
desired concentration, which are especially suitable 
for application to crops, may be obtained by dilution 
with water. 

By way of example, there follows the 
composition of a few emulsifiable concentrates: 
Example EC 1 : 



- active substance 



400 g/1 



- alkali metal dodecylbenzene 



sulphonate 



24 g/1 



- oxyethylenated nonylphenol 



containing 10 molecules of 



ethylene oxide 



16 g/1 



- cyclohexanone 



200 g/1 



- aromatic solvent 



q.s. 



1 litre 



According to another formula of emulsifiable 



concentrate, the following are used: 
Example EC 2 

- active substance 250 g 

- epoxidized vegetable oil 25 g 

- mixture of alkylaryl sulphonate 
and polyglycol ether and fatty 
alcohols 100 g 

- dimethylf ormamide 50 g 

- xylene 575 g 

The suspension concentrates, which are also 
applicable by spraying, are prepared so as to obtain a 
stable fluid product which does not settle out, and 
they usually contain from 10 to 75 % of active 
substance, from 0.5 to 15 % of surfactants, from 0.1 to 
10 % of thixotropic agents, from 0 to 10 % of suitable 
additives such as antifoams, corrosion inhibitors, 
stabilizers, penetrating agents and adhesives, and as 
carrier water or an organic liquid in which the active 
substance is only sparingly soluble or is insoluble: 
some solid organic substances or inorganic salts may be 
dissolved in the carrier to assist in preventing 
sedimentation or as antifreezes for the water. 

By way of example, there follows a 
composition of suspension concentrate: 

Example SC 1 : 

- active substance 500 g 

- polyethoxylated tristyrylphenol 
phosphate 50 g 

- polyethoxylated alkylphenol 50 g 



- 60 - 

- poly (sodium carboxylate) 20 g 

- ethylene glycol 50 g 

- organopolysiloxane oil 

( ant i foam) 1 g 

5 - polysaccharide 1.5 g 

- water 316.5 g 



The wettable powders (or powder for spraying) 
are usually prepared so as to contain 20 to 95 % of 
active substance, and they usually contain, in addition 

10 to the solid carrier, from 0 to 30 % of a wetting 
agent, from 3 to 20 % of a dispersing agent and, when 
necessary, from 0.1 to 10 % of one or more stabilizers 
and/or other additives such as penetrating agents, 
adhesives or anticaking agents, colorants, and the 

15 like. 

To obtain the powders for spraying or 
wettable powders, the active substances are mixed 
thoroughly in suitable blenders with the additional 
substances, and the mixture is ground with mills or 
20 other suitable grinders. Powders for spraying are 
thereby obtained, the wettability and suspendibility of 
which are advantageous; they may be suspended in water 
at any desired concentration, and these suspensions can 
very advantageously be used especially for application 
25 to the leaves of plants. 

In place of wettable powders, pastes may be 
made. The conditions and procedures for making and 
using these pastes are similar to those for the 
wettable powders or powders for spraying. 
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By way of example, there follow various 
compositions of wettable powders (or powders -for 
spraying) : 

Example WP 1 

5 - active substance 50 % 

- ethoxylated fatty alcohol 

(wetting agent) 2.5 % 

- ethoxylated phenylethylphenol 
(dispersing agent) 5 % 

10 - chalk (inert carrier) 42.5 % 



Example WP 2 : 

- active substance 10 % 

- synthetic branched type Ci3 OXO 
15 alcohol ethoxylated with 8 to 10 

ethylene oxide units (wetting 
agent) 0.75 % 

neutral calcium lignosulphonate 
(dispersing agent) 12 % 

2 0 - calcium carbonate (inert 

filler) q.s. 100 % 



Example WP 3 : 

This wettable powder contains the same 
25 ingredients as in the preceding example, in the 
proportions below: 

- active substance 75 % 

- wetting agent 1.50 % 

- dispersing agent 8 % 



- 62 - 

- calcium carbonate (inert 

filler) q.s. 100 % 

Example WP 4 : 

- active substance 90 % 
5 - ethoxylated fatty alcohol 

(wetting agent) 4 % 

- ethoxylated phenylethylphenol 
(dispersing agent) 6 % 



.0 Example WP 5 : 

- active substance 5 0 % 

- mixture of anionic and nonionic 
surfactants (wetting agent) 2.5 % 

- sodium lignosulphonate 

5 (dispersing agent) 5 % 

- kaolinic clay (inert carrier) 42.5 % 
The aqueous dispersions and emulsions, for 

example the compositions obtained by diluting with 
water a wettable powder or an emulsifiable concentrate 
0 according to the invention, are included within the 
general scope of the present invention. The emulsions 
can be of the water-in-oil or oil-in-water type, and 
they can have a thick consistency like that of a 
"mayonnaise" . 

5 The compounds according to the invention may 

be formulated in the form of water-dispersable granules 
which are also included within the scope of the 
invention. 

These dispersable granules, of apparent 



- 63 - 

density generally between approximately 0.3 and 0.6, 
have a particle size generally of between approximately 
150 and 2000, and preferably between 300 and 1500 
microns. 

5 The content of active substance in these 

granules is generally between approximately 1 % and 
90 %, and preferably between 25 % and 90 %. 

The remainder of the granule is essentially 
composed of a solid filler and optionally of surfactant 

10 adjuvants endowing the granule with properties of 
dispersability in water. These granules can be of 
essentially two different types, depending on whether 
the filler selected is soluble or insoluble in water. 
When the filler is water-soluble, it can be inorganic 

15 or, preferably, organic. Excellent results have been 
obtained with urea. In the case of an insoluble filler, 
the latter is preferably inorganic, such as, for 
example, kaolin or bentonite. It is then advantageously 
accompanied by surfactants (in the proportion of 2 to 

2 0 20 % by weight of the granule) , of which more than half 
consists, for example, of at least one essentially 
anionic dispersing agent such as an alkali metal or 
alkaline-earth metal polynaphthalenesulphonate or an 
alkali metal or alkaline-earth metal lignosulphonate, 

25 the remainder consisting of nonionic or anionic wetting 
agents such as an alkali metal or alkaline-earth metal 
alkylnaphthalenesulphonate . 

Moreover, although it is not essential, other 
adjuvants such as antifoaming agents may be added. 
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The granule according to the invention may be 
. prepared by mixing the requisite ingredients, followed 
by granulation according to several techniques known 
per se (bowl granulator, fluidized bed, atomizer; 
5 extrusion, and the like) . The procedure is generally 
completed by a crushing followed by a sieving to the 
particle size chosen within the limits mentioned above. 
It is also possible used granules obtained as above and 
then impregnated with a composition containing the 
10 active substance. 

Preferably, it is obtained by extrusion, 
using the procedure described in the examples below. 
Example DG 1 : Dispersable granules 
90 % by weight of active substance and 10 % 
15 of urea in bead form are mixed in a blender. The 
mixture is then ground in a toothed roll crusher. A 
powder is obtained which is wetted with approximately 
8 % by weight of water. The wet powder is extruded in a 
perforated roll extruder. A granule is obtained which 
20 is dried, then crushed and sieved so as to retain, 
respectively, only the granules between 150 and 2000 
microns in size. 

Example DG 2 : Dispersable granules 

The following constituents are mixed in a 

25 blender: 

- active substance 75 % 

- wetting agent (sodium alkyl- 
naphthalenesulphonate) 2 % 

- dispersing agent (sodium 
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polynaphthalenesulphonate) 8 % 

- water- insoluble inert filler 

(kaolin) 15 % 

This mixture is granulated in a fluidized bed 
5 in the presence of water, then dried, crushed and 
sieved so as to obtain granules between 0.15 and 
0.80 mm in size. 

These granules may be used alone or in 
solution or dispersion in water so as to obtain the 
10 desired dose. They may also be used to prepare 
combinations with other, in particular fungicidal, 
active substances, the latter being in the form of 
wettable powders or granules or aqueous suspensions. 

As regards the compositions suitable for 
15 storage and for transportation, these more 
advantageously contain from 0.5 to 95 % (by weight) of 
active substance. 
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CLAIMS 

1. Compositions for the treatment of plant 
propagation material against fungal diseases, 
characterized in that they contain as active substances 
5 at least one 3-phenylpyrazole derivative of formula I: 




I 

in which: 

Xi, X 2/ X 3/ X 4 and X 5/ which may be identical or 

10 different, are: 

- a hydrogen or halogen atom, a hydroxy 1, 
mercapto, cyano, thiocyanato, nitro or nitroso group or 
an amino group optionally substituted with one or two 
alkyls or phenyls, 

15 - an alkyl, hydroxyalkyl, alkoxyalkyl, amino- 

alkyl, alkyl sulphonyl, alkylthioalkyl , alkyl- 

sulphinylalkyl , alkylsulphonylalkyl , benzyl , alkenyl , 
alkynyl, cyanoalkyl, alkoxy, alkenoxy, alkyl thio, 
alkylsulphinyl, alkylsulphonyl , formyl, acetyl, alkyl- 
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or alkoxy (thio) carbonyl, mono- or dialkylamino ( thio) - 
carbonyl, amino (thio) carbonyl, mono- or 

diarylamino ( thio) carbonyl , carboxyl , carboxylate , 
carbamoyl or benzoyl radical, 
5 - a phenyl, phenyloxy or phenylthio radical, 

an alkyl- or alkoxy- or mono- or 
di (alkylamino)phenylsulphenyl or -sulphinyl or 
-sulphonyl radical, 

- a sulphonic group, its salts, esters and 
10 derived amides, 

- a phosphoryl group substituted with two 
groups chosen from the group comprising alkyl, alkoxy, 
alkylthio and dialkylamino, benzyloxy, phenyloxy or 
phenyl , 

15 - a trialkyl- or alkylphenylsilyl group, 

it also being possible for two of the adjacent 
groups Xi, X 2 , X 3/ X 4 and X 5 to form a bridge comprising 
from 2 to 4 chain-members, at least one of which may be 
replaced by an an oxygen, sulphur or nitrogen atom, and 

20 which can contain one or more of the. following atoms or 
groups, namely C, O, S, N, C=0, C=S, SO, S0 2 , CH=CH, it 
being possible for the carbons of this bridge to be 
unsubstituted or substituted with at least one halogen 
atom and/or at least one hydroxyl, amino, alkyl, 

25 alkoxy, alkylthio, mono- or dialkylamino, 

alkylsulphinyl or -sulphonyl or alkoxycarbonyl group, 
the alkyl portion being as defined below, 

with the proviso that X x to X 5 cannot each be 
simultaneously a hydrogen atom; 
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Y is a hydrogen or halogen atom or a nitro, cyano, 
hydroxyl , alkylcarbonyloxy , alkoxycarbonyloxy , 

aminocarbonyloxy, mercapto, carboxyl, carboxylate, 
f ormyl , alkyl ( thio) carbonyl , arylcarbonyl , 

alkoxy (thio) carbonyl, carbamoyl, aminoalkyl, 

thiocyanato or alkyl, alkenyl, alkynyl, alkoxy or 
alkylthio, alkylsulphinyl or -sulphonyl group, the 
alkyl portion of these radicals being optionally mono- 
or polyhalogenated, an amino optionally substituted 
with one or two alkyls or phenyls; phenyl, phenoxy, 
thiophenyl, arylsulphinyl or -sulphonyl, 

it also being possible for Y and XI or X5 to form 
a bridge comprising from 1 to 3 chain-members which can 
contain one or more of the following atoms or groups, 
namely C, 0, S, N, C=0, C=S, SO, S0 2/ CH=CH, it being 
possible for the carbons of this bridge to be 
unsubstituted or substituted with at least one halogen 
atom and/or at least one hydroxyl, alkoxy, alkylthio, 
mono- or dialkylamino, alkylsulphinyl or -sulphonyl 
group, the alkyl portion being as defined below, 
Z is : 

- a hydrogen or halogen atom or a cyano, 
nitro or hydroxyl group, or 

alkyl, haloalkyl, hydroxyalkyl , 

formyloxyalkyl, alkyl- or aryl(thio) -carbonyloxyalkyl, 
alkoxy (thio) carbonyl -oxyalkyl, 

amino ( thio) carbonyloxyalkyl , mono- or dialkylamino- 
(thio) carbonyloxyalkyl, cycloalkyl or cycloalkylalkyl , 
it being possible for the cycloalkyl portion to be 
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substituted with the group GR4 defined below, 

alkoxy optionally substituted with a 
hydroxyl, an alkoxy, an alkylthio, alkylsulphinyl or 
-sulphonyl, 

5 - a phenyloxy or phenylthio, phenylsulphinyl 

or -sulphonyl, 

- an amino optionally substituted with one or 
two alkyls, 

- alkenyl or alkynyl, each containing from 3 
10 to 7 carbon atoms and optionally substituted, 

- phenyl or Het, optionally substituted, 

- a group of formula C{=Z 1 )Z 2 in which: 

- Zx is an oxygen or sulphur atom or an 
alkylamino or alkylimino or arylamino or arylimino 

15 group, and 

- Z 2 is: 

- a hydrogen or halogen atom or a 
hydroxyl, mercapto, cyano or amino group, 

alkyl, alkoxy, haloalkoxy, 

20 alkylthio, 

- alkenyl or alkynyl or alkenyloxy, 
each containing from 3 to 7 carbon atoms, 

phenyl, phenylalkyl, phenoxy, 

phenalkyloxy, 
25 - Het or Het-alkyl, 

- phenylalkenyl or phenylalkynyl ; 
Het -alkenyl or Het -alkynyl, 

- mono- or dialkylamino, a mono- or 
diphenylamino or alkyl- or arylsulphonylamino radical, 
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- a phosphoryl group substituted with two 
radicals chosen from the group comprising alkyl, 
alkoxy, alkylthio, dialkylamino, cycloalkyl or 
cycloalkyl 

5 -alkyl, alkenyl or alkynyl, phenyl, 

phenylalkyl, Het or Het-alkyl, phenyl or Het, 
optionally substituted; 

- or a group S(=Zi) ( = Z 3 )Z 2/ in which Z 1 and Z 2 
have the same meanings as above and Z 3 has the same 

10 meanings without necessarily being equal to Z lf 

as well as the tautomeric forms of formula la when Z is 
a hydrogen atom or isomeric forms when Z is a group of 
formula C(=Zi)Z 2 , or S (=Zi) (=Z 3 ) Z 2 , 




la 

as well as the salts of the derivatives of 
formulae I or la with a hydracid or with perchloric or 
nitric or sulphuric acid or with alkyl- or 
20 phenyl (optionally substituted) sulphonic acids and their 
metal complexes and their N-oxides, 
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on the understanding that, in all the above 
meanings, 

- the linear hydrocarbon portion of these groups 
can comprise from 1 to 7 carbon atoms and can be 

5 optionally halogenated (from 1 to 8 halogen atoms), 

the cycloalkyl portion of these groups can 
comprise from 3 to 7 carbon atoms and can be optionally 
substituted with at least one substituent chosen from 
the group GR4 defined below, 
10 - the phenyl portion denotes the phenyl ring 

optionally substituted with 1 to 5 substituents chosen 
from the group comprising a halogen atom, an alkyl or 
alkoxy having 1 to 3 carbon atoms and nitro, 

- Het is a mono- or bicyclic heterocyclic radical 
15 containing from 5 to 10 atoms, 1 to 4 of which are 

hetero atoms (oxygen, sulphur, nitrogen, phosphorus) ; 
the group GR 4 comprises: 

a halogen atom or a cyano, nitro, 
mono- or dialkylamino group, 
20 - an alkyl, alkoxy, alkylsulphenyl, 

alkylsulphonyl , alkylcarbonyl , alkylthiocarbonyl , 

alkoxycarbonyl, alkoxythiocarbonyl , mono- or 

dialkyeaminocarbonyl or mono- or 

dialkyeaminothiocarbonyl, mono- or 

25 dialkylaminosulphonyl 

(the alkyl portion of all these substituents 
containing from 1 to 4 carbon atoms and being able to 
be substituted with 1 to 9 halogen atoms) . 

2. Compositions according to claim 1, 
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characterized in that, in the formula, Y is a chlorine 
or bromine atom. 

3. Compositions according to either of 
claims 1 and 2, characterized in that, in the formula 

5 I, Z is a hydrogen atom or a group C(=Zi)Z 2 , in which Z 1 
is an oxygen or sulphur atom. 

4 . Compositions according to one of claims 
1 to 3, characterized in that, in the formula I, Xi, X 2 
and X 4 are a hydrogen or halogen atom, a nitro or amino 

10 group or an optionally halogenated alkyl group having 1 
to 4 carbon atoms. 

5. Compositions according to one of claims 
1 to 3, characterized in that, in the formula I, X 3 is a 
hydrogen or fluorine atom. 

15 6. Compositions according to one of claims 

1 to 3, characterized in that, in the formula I, X x 
and/or X 5 are a hydrogen atom. 

7. Compositions according to one of claims 
1 to 3, characterized in that, in the formula I, two 

20 adjacent substituents chosen from X x , X 2 , X 3 , X 4 and X 5 
form a bridge comprising 3 or 4 chain-members, 
especially an optionally halogenated and preferably 
fluorinated methylenedioxi bridge. 

8. Compositions according to one of claims 
25 1 to 3, characterized in that, in the formula I, X lt X 3 

and X 5 are a hydrogen atom and X 2 and X 4 are each a 
chlorine atom. 

9. Compositions according to one of claims 
1 to 3, characterized in that, in the formula I, is a 
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nitro, X 2 and X 4 are each a chlorine atom, X 3 is a 
fluorine atom and X 5 is a hydrogen atom. 

10. Compositions according to claim 7, 
characterized in that, in the formula I, X x is a 

5 fluorine atom, X 2 and X 4 are each a chlorine atom, X 3 is 
a fluorine atom and X 3 and X 5 are a hydrogen atom. 

11. Process for the treatment of plant 
propagation material against fungal diseases, 
characterized in that a composition according to one of 

0 claims 1 to 8 is used. 

12. New compounds of the 3-phenylpyrazole 
family, characterized in that they are chosen from the 
group of formula I: 




in which: 

Y is a chlorine atom and Z is a hydrogen atom, 
Xi is a hydrogen or halogen atom or a nitro, amino 
or methyl group, 

X 2 is a halogen atom or a nitro, amino or methyl 
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group, 

X 3 is a hydrogen or halogen atom, 

X 4 is a halogen atom or an amino, nitro or methyl 
group, 

5 X 5 is a hydrogen or halogen atom. 

13. Derivatives according to claim 12, 
characterized in that, in the formula I: 

X 2 is a chlorine or bromine atom; 
0 X 3 and X 5 , which may be identical or different, are 

each a hydrogen or fluorine atom. 

14. Derivatives according to claim 12, 
chosen from the group comprising the derivatives of 
formula I in which: 



15 



Xi 




H; X 2 = 


CH 3 ; X 3 = 


= F; X 4 = 


= CH 3 ; and X 5 = 


H 


Xi 




N0 2 ; X 2 


= CI; X 3 


= F; X 4 


= CI; and X 5 = 


H 


Xi 




NH 2 ; X 2 


= CI; X 3 


= F; X 4 


= CI; and X 5 = 


H 


Xi 




F; X 2 = 


CI; X 3 = 


F; X 4 = 


CI; and X 5 = F 




Xi 




H; X 2 = 


CI; X 3 = 


H ; X 4 = 


F; and X 5 = H; 




Xi 




F; X 2 = 


CI; X 3 = 


H; X 4 = 


CI; and X 5 = H 




Xi 




F; X 2 = 


Br; X 3 = 


H ; X4 = 


Br; and X 5 = H 




Xi 




CH 3 ; X 2 


= N0 2 ; X 3 


= H; X 4 


= F; and X 5 = 


H; 


Xi 




F; X 2 = 


CI; X 3 = 


F; X 4 = 


CI; and X 5 = H 




Xi 




F; X 2 = 


CI; X 3 = 


H; X! = 


F; X 2 = CI; X 3 




Xi 




H; X 2 = 


CI; X 3 = 


F; X 4 = 


CI; and X 5 = H 





15. Compositions for the foliar treatment of 
plants against fungal diseases, characterized in that 
they contain as active substance at least one 
3-phenylpyrazole derivative according to one of claims 
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11 to 13 . 

16. Process for the foliar treatment of 
plants against fungal diseases, characterized in that 
at least one 3-phenylpyrazole derivative according to 
5 one of claims 11 to 13 is used as active substance. 



